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1.0 Introduction

This Completion Report (Report) documents the cleanout and sealing of the 12-inch and
24-inch Property Line Storm Pipes (collectively, the Pipes) located on the Jorgensen Forge
Corporation (Jorgensen) Property at 8531 East Marginal Way South in Seattle, Washington
(Jorgensen Forge Property; Figure 1). The work described in this Report was addressed in the
U.S. Environmental Protection Agency (USEPA) Action Memorandum (September 30, 2010)
and performed under an Administrative Order on Consent (Order) entered into by the USEPA,
The Boeing Company (Boeing), and Jorgensen in December 2010. Although located on
Jorgensen Property, the Pipes also historically drained a number of adjacent properties, as
detailed further in this Report. Previous investigations documented the presence of elevated
concentrations of polychlorinated biphenyls (PCBs) and metals in solids within the Pipes. The
work performed under the Order was a source control action to eliminate the potential for
ongoing discharge of PCBs from the Pipes to the Lower Duwamish Waterway (LDW). Details of
this work are presented in the USEPA-approved work plan (and amendments).

The USEPA’s written acceptance of this Report closes out Boeing’s and Jorgensen’s
responsibilities under the Order for this phase of the work and confirms that the cleanout and
sealing of the clay portions of the Pipes' is complete.

1.1 SITE BACKGROUND

Following early settlement and the re-configuration of the LDW in the early 1900s, a “drainage
ditch” existed near the current property line separating the Boeing Plant 2 Facility (Plant 2)
property and the Jorgensen Forge Property. Historical aerial photographs suggest that this
drainage ditch was first used for agricultural drainage up until the 1930s when it was used to
drain a portion of the newly-constructed airport to the east.

Aerial photographs indicate that the drainage ditch was absent by the mid 1940s, likely replaced
by the installation of the Pipes, concurrent with the development of the southern end of Plant 2
and the northern end of the Jorgensen Forge Property.

Figure 2 shows the location of the Pipes and associated manholes and laterals. The description
and use of each pipe is as follows:

* An inactive 12-inch Property Line Storm Pipe (12-inch Pipe) composed of clay and
corrugated metal pipe (CMP) that once drained stormwater from a portion of the
south side of Plant 2.

e A 24-inch Property Line Storm Pipe (24-inch Pipe) composed of clay and CMP that
once drained an additional portion of the south side of Plant 2, a portion of King
County International Airport (KCIA), and a portion of the historic Bethlehem Steel
Facility located on the Jorgensen Forge Property. Up until the time that work was
performed under this Order, this pipe was an active storm drain for the City of
Tukwila, its sole use to drain a limited amount of road runoff from East Marginal Way
South located adjacent to the southern portion of Plant 2.

' The pipe’s true construction is clay, not concrete. Additionally, the 12-inch Pipe has formerly been referred to as a
15-inch concrete pipe in prior reports and utility maps; however, its true inside diameter is 12 inches.
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FLOYDISNIDER Jorgensen Forge Outfall Site

1.2 ORDER SCOPE OF WORK

Oversight of the source control action was transferred from the Washington State Department of
Ecology to the USEPA Office of Emergency Response in late 2010. USEPA issued the Order to
Jorgensen and Boeing to clean out solids contained within the Pipes and seal the concrete
(clay) sections of the Pipes. The Order specified compliance with the following objectives
specific to the clay sections:

¢ Eliminate stormwater discharges from the Pipes to the LDW.
 Remove the solids and associated contamination from the Pipes.

e Clean, close, and seal the Pipes.

The Order limited work activities to the clay portion of these Pipes that exist from the eastern
Jorgensen Forge Property line downgradient to approximately 100 feet from the discharge
location into the LDW. If necessary, any action on the remaining CMP sections of the Pipes is
anticipated to be addressed under a subsequent administrative mechanism.

1.3 RESPONSIBILITIES

The primary personnel and responsibilities of the parties involved in the Order include:

¢« Mike Sibley, USEPA Office of Emergency Response, Federal On-Scene Coordinator
(OSC).

e Eric Lindeman, Ecology and Environment, Inc., USEPA contractor providing field
oversight services for the cleaning and sealing activities, including responsibility for
field approval of adequacy of cleaning/sealing activities.

* Nick Garson, Boeing Project Coordinator responsible for leading execution of the
Order.

¢ Floyd|Snider, environmental consultant managing the field work on behalf of Boeing.
Responsible for document retention, work plan preparation, project management,
overseeing subcontractor performance of field activities and preparation of this
Report.

e Wayne Desberg, Jorgensen Project Coordinator responsible for facility access and
coordination with Boeing.

e Anchor QEA, LLC (Anchor QEA), environmental consultant providing project
oversight on behalf of Jorgensen. Responsible for review of documents submitted to
USEPA, collection of split samples, and overseeing field activities on behalf of
Jorgensen.

1.4 REPORT ORGANIZATION

The remainder of this report is organized into the following sections:

e Section 2.0 Summary of Work Performed: Describes the approved work plan and
work plan modifications, sample locations and sampling procedures, and methods
used for cleaning and sealing the Pipes and associated lateral connections.

¢ Section 3.0 Summary of Analytical Results: Summarizes analytical results for all
work activities, including results of surface water sampling, soil and groundwater
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FLOYDISNIDER Jorgensen Forge Outfall Site

sampling, solids and debris sampling, and decontamination and waste
characterization sampling.

Section 4.0 Data Quality Review: Summarizes the quality assurance review of the
analytical data collected under the Order.

Section 5.0 Cost Summary: Provides a summary of the costs of the project.

Section 6.0 References: Lists resources cited in this document.
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2.0 Work Performed

2.1 APPROVED WORK PLAN

To accomplish the stated objectives of the Order, a work plan was developed and approved by
USEPA prior to initiation of the work (Floyd|Snider 2010). The major elements of the work plan
included the following:

o Tidal study surface water sampling to record how water levels in manholes vary with
the tidal stages of the LDW.

e Geoprobe investigation to collect soil and reconnaissance groundwater samples near
and around the CMP section of the Pipes.

* Pre-cleanout video survey of the Pipes.

o Seal the upstream end of the 24-inch Pipe on the eastern portion of the Jorgensen
Property to eliminate continued City of Tukwila runoff from entering the pipe.

e Seal the Pipes at their transition to CMP to prevent tidal waters from entering the
Pipes.

e Sample the solids within the Pipes, manholes, and associated accessible laterals.

e Remove accumulated solids and clean the interior of the Pipes and associated
laterals and manholes by jet cleaning.

* Post-cleaning video survey to document the effectiveness of the cleaning.
e Seal the Pipes, manholes, and laterals.

e Manage and dispose of generated wastes.

2.2 APPROVED WORK PLAN MODIFICATIONS

Several modifications to the work plan were approved by USEPA to address new information.
These modifications primarily referred to the laterals along the 24-inch Pipe. The modifications
were proposed to Mike Sibley, USEPA OSC, on February 9, 2011 and approved of via email on
February 10, 2011. The modifications are summarized in the following sections. Figure 2 shows
the locations of the approved modifications.

2:2.1 Modification #1: Former Bethlehem Steel 10-inch Lateral

The work plan proposed that this lateral be cleaned along its entire length and then sealed;
however, Jorgensen provided new information to Boeing/USEPA on January 4, 2011 in a report
titted Historical 6-inch and 12-inch’ Lateral Pipes Investigation Report by Anchor QEA. The
Anchor QEA report documents that in May 2010 Jorgensen excavated down and broke into the
lateral in two places, completed a video survey, and collected samples of the material inside the
lateral pipe. The pipe was then sealed at the downstream break point with concrete and the
excavation was backfilled with controlled density fill (CDF; Anchor QEA 2011). Given that the
lateral was already sealed, the approved modification was to conduct a video survey to

* This lateral has formerly been referred to as a 12-inch pipe; however, the true inside diameter is 10 inches.
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FLOYD I|ISNIDER Jorgensen Forge Outfall Site

document the 2010 Anchor QEA seal and clean the lateral from its entry to the 24-inch Pipe to
the new seal.

2.2.2 Modification #2: Jorgensen Office Side Sewer Lateral

The Jorgensen Office lateral is located in close proximity to the Jorgensen office building. The
work plan originally proposed that this lateral be uncovered and cleaned. The modification
proposed that no work be completed in this area based on the review of the pre-cleanout video
survey. It appeared that this lateral had been sealed within inches of where it enters the 24-inch
Pipe with a factory cap. Since the lateral was discovered to be adequately sealed, USEPA
approved no further action for this lateral.

2.2.3 Modification #3: Jorgensen Visitor Parking Area 4-inch Lateral

A previously unknown lateral was discovered during the pre-cleanout video survey. This lateral
was found at the top center of the 24-inch Pipe under one of the visitor parking spaces in the
northeast corner of the Jorgensen Forge Property. The nature of this lateral was not known
since it was not shown on any existing utility drawings. The approved modification to the work
plan was to excavate to approximately 6 feet, or until reaching the lateral, and trace it back to its
point of origin; following which the lateral would be sampled, cleaned, and sealed.

2.3 TIDAL SURVEY AND SURFACE WATER SAMPLING

Prior to the cleanout work, a tidal survey was performed by placing pressure transducers in
each manhole in the 24-inch Pipe west of East Marginal Way South.

A single pressure transducer was left in place for approximately 2 weeks (prior to any pipe
cleanout activities) within each of the 5 manholes along the 24-inch Pipe. The data collection
was conducted over a period that includes a high tide of at least 12 feet Mean Lower Low Water
(MLLW). In addition to transducer placement in the manholes, a single transducer was placed in
a stilling well installed in the LDW to measure the elevation of the LDW over the same 2-week
period. The stilling well was a 2-inch polyvinyl chloride (PVC) pipe mounted alongside a nearby
wooden piling located just riverward and downstream of the Pipes’ discharge location.

All transducers installed in the manholes were lowered via Kevlar line from the top side and
positioned to rest horizontally on the bottom of the 24-inch Pipe. Accumulated solids were
present in each manhole, so the transducer was placed on top of these solids. The Kevlar line
was attached to the manhole lid to facilitate removal. The elevation of each manhole rim and
floor (the resting surface of the transducer) were determined by a professional surveyor. The
transducer data are included in Appendix A. Survey elevation data are shown on Figure 2.

In addition, surface water samples were collected from each manhole location and analyzed for
conventional water quality parameters. Surface water samples were collected with disposable
polyethylene tubing and a peristaltic pump at each manhole location where a transducer was
placed. Surface water analytical results are summarized in Section 3.1 and presented in
Table 1.

24 CMP GEOPROBE INVESTIGATION

This investigation was completed using a track-mounted Geoprobe to collect subsurface soil
and reconnaissance groundwater samples. Most of the borings were advanced along three
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FLOYDISNIDER Jorgensen Forge Outfall Site

primary transects closest to the CMP portion of the Pipes, as shown on Figure 3. Coordinates of
the boring locations are provided in Table 2. Three other borings were located to the south of
the three primary transects. Per the work plan, fewer Geoprobe locations were located to the
south due to lack of observed fill in the more northern transects.

Three composite soil samples were collected from each boring at depths targeting the midway
point between the ground surface and the top of the CMP sections (approximately 3 to 5 feet
below ground surface [bgs]); a point close to the base of the CMP sections (approximately 8 to
10 feet bgs); and a point approximately 2 feet below the field-determined fill/native soil interface,
which varied depending on thickness of fill. At Stations T2B4 and T3B4 poor recovery due to
soil type prevented sample collection from the 8 to 10 feet bgs interval. In these locations,
samples were collected from the next deeper interval with adequate recovery (18 to 20 feet bgs
and 13 to15 feet bgs, respectively).

Soil cores and samples were described and classified according to the Unified Soil
Classification System (USCS), photographed, and logged. The presence of fill debris, sheen,
odor, and other indications of contamination were also noted. Boring logs and representative
photographs are included in Appendices B and C, respectively. Soil analytical results are
summarized in Section 3.2 and presented in Tables 3, 4, and 5.

Reconnaissance groundwater samples were also collected via Geoprobe using a temporary
screen pushed into the upper 5 to 10 feet of the water table (approximately 15 to 20 feet bgs
with the exception of location T3B4, which was collected at 24 feet bgs). Per the work plan,
samples from the three southernmost borings were not analyzed due to the lack of observed fill
in this area.

A work plan deviation occurred with regard to the field filtering procedure for reconnaissance
groundwater samples. Instead of being field-fitered as specified in the work plan, the
reconnaissance groundwater grab samples for PCB analysis were lab-filtered instead, using a
1 micron glass filter. USEPA was notified of the field change by email on January 14, 2011.
Groundwater analytical results are summarized in Section 3.3 and presented in Table 6.

241 Observed Geological Conditions

Two major soil types were observed in the soil samples: fill material and underlying native soil.
In addition, there were two types of fill material observed: a sandy gravel fill and a debris-rich fill
that contained anthropogenic material such as glass, shell fragments, brick, and wood debris.
The debris fill was encountered primarily in the borings (B3 and B4 series) of Transects 2 and 3
(Figure 3). Petroleum odor and/or sheen were also noted in some depth intervals of Borings
T2B4 and T3B4 as well as in Borings T1B3, T2B1, and T3B1. Debris fill generally increased in
depth towards the riverbank edge and the contact with native soils was observed up to 24 feet
bgs in Borings T2B4 and T3B4. In the remaining borings, the contact with the underlying native
soils (consisting of silt and fine sand) was encountered between 8 and 18 feet bgs.

2.5 PRE-CLEANING VIDEO INSPECTION

Prior to cleaning, a video inspection was conducted in the Pipes and accessible laterals by
Bravo Environmental. Representative screenshot photos of the Pipes during the video
inspections are provided in Appendix C. The inspection videos were recorded onto DVDs,
copies of which are provided in Appendix D.
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FLOYD I SNIDER Jorgensen Forge Outfall Site

The pre-cleanout video inspection of the 24-inch Pipe was performed January 25 and 26, 2011
from the Public storm drain manhole (SDMH) to the CMP transition (Figure 2). The video
inspection of the 12-inch Pipe was attempted January 26, 2011; however the camera was not
able to traverse over the solids material in the pipe. A smaller camera was used February 18,
2011 to inspect the 12-inch Pipe from SDMH 15B to SDMH 15A. This effort was only partially
successful due to standing water in the pipe. Therefore, pre-cleaning video was not obtained
downgradient of SDMH 15A.

Other observations were noted as follows:

e As previously described, a factory cap seal was confirmed to be intact at the entry
point of the lateral into the 24-inch Pipe near the Jorgensen office. No evidence of
liquid or solid material was observed around the cap.

e The seal at the end of the 15-inch Boeing lateral entering SDMH 37-7 was observed
approximately 100 feet upgradient on Plant 2 property at Boeing SDMH 37-10,
consistent with previous documentation. A solid cement-like material was observed
plugging the lateral at its termination point. A visual inspection of the seal was
conducted from within SDMH 37-10 and the upgradient side of the seal was
confirmed to be intact.

 The Jorgensen 10-inch Lateral to the 24-inch Pipe just upgradient of SDMH 24A was
inspected on February 16, 2011 by a technician (using confined space protocol)
entering SDMH 24A and hand-placing a small camera into the lateral. The video
confirmed the presence of a piece of dimensional lumber lodged at the bend in the
lateral before the lateral transitioned to a horizontal run. The location of the lumber
had been previously reported to be approximately 40 feet upgradient from the
connection with the 24-inch Pipe (Floyd|Snider and Weston Solutions 2005);
however, the location recorded on the present video is approximately 20 feet from
the 24-inch Pipe connection. The camera was not able to traverse past the lumber,
so the lumber was dislodged by jetting and fell to the bottom of the 24-inch Pipe
(refer to Section 2.6.2 for a detailed description of jetting activities). After the lumber
was dislodged from the lateral, a camera was able to advance to the bend in the pipe
where the lumber had been lodged. The camera was not able to travel beyond the
bend, but the remaining section of the pipe up to the seal placed by Anchor QEA in
2010 was in view. The seal appeared to be intact and no evidence of recent liquid or
solid material movement was observed around the seal. No other seals or
penetrations into the lateral were observed. No video inspection was conducted
upgradient from the seal.

e As previously described, a new lateral was discovered in the location of the
Jorgensen northeast visitor parking area. The lateral is a 4-inch cast iron pipe that
entered the top of the 24-inch Pipe. The lateral was observed to be plugged with soil.
A video inspection of the 4-inch lateral was conducted again on February 14, 2011
after the upgradient portion of the pipe had been excavated from the parking area
and jetted to remove soil that fell into the lateral upon excavation. The additional
inspection revealed that the lateral rose up and made an immediate bend to the
south several inches above its point of connection in the 24-inch Pipe and then went
vertical terminating approximately 12 inches bgs.
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FLOYDI|ISNIDER Jorgensen Forge Outfall Site

26 MANHOLE AND LATERAL PIPE SAMPLING

2.6.1 Manholes along 12-inch and 24-inch Pipes

A discrete sample of the solids lying in the base of each manhole was collected prior to
cleaning. The samples were collected on January 24, 2011. An extension pole with attached
stainless steel scoop was used to collect each sample from the surface. The samples were
homogenized in a stainless steel bowl prior to placement into sample jars. Each manhole is
shown on Figure 4 and a description of each sample is provided in Table 7. The analytical data
are discussed in Section 3.4 and presented in Figure 4 and Table 8. Photos are included in
Appendix C. '

2.6.2 Lumber from Jorgensen 10-inch Lateral

During the inspection of the Jorgensen 10-inch Lateral on February 16, 2011, the dimensional
lumber was dislodged intact from the lateral, as described in Section 2.5. After it was dislodged,
the lumber fell intact into a previously jetted section of the 24-inch Pipe. Later that day after
being dislodged, the lumber was relocated by the video technician onto the top of the
channelized section of the 24-inch Pipe within SDMH 24A (refer to Photo 24 in Appendix C).
The video technician retrieved the lumber from SDMH 24A on February 18, 2011, 2 days after
being dislodged. The damp lumber was placed into an unused plastic garbage bag, the top of
the bag was folded over several times, but not sealed or otherwise secured, and the bagged
lumber was placed on the outer frame of a solid waste bin to avoid contact with accumulated
stormwater in the containment berm.

Because the dislodgement and recovery of the lumber was not expected, the ability to sample
the lumber itself was unanticipated and not addressed in the work plan. Wood sampling was
delayed several days to allow coordination between Boeing and Jorgensen. Prior to sampling,
the contractor’s cleaning technician placed the bagged lumber into the easternmost solid waste
bin containing the wash water and solids prior to the morning of February 24, 2011. On
February 25 2011, the cleaning technician retrieved the lumber from the corner of the solid
waste bin, removed it from the original bag, and placed it in a new unused plastic bag. Following
the removal from the bin, the damp lumber was sampled using a utility knife by scraping the
surface to a depth of approximately % inch. The damp scrapings were collected in a
decontaminated stainless steel bowl, composited, and transferred directly into an 8-ounce glass
jar. The lumber and sampling tools were discarded in the solid waste bin. The analytical data for
the lumber sample (JF-PLSD-WD-12) are presented on Figure 5 and Table 9. Representative
photographs of the lumber sampling are included in Appendix C.

2.6.3 Jorgensen Visitor Parking Area 4-inch Lateral

As described in Section 2.5, no solids were available for sampling within the Jorgensen Visitor
Parking Area 4-inch Lateral so two alternative media samples were collected from the lateral on
February 28, 2011. The first sample (JF-PLSD-WP-4L) was a wipe sample collected by using a
lab-supplied hexane wipe. This was the only wipe sample taken of the pipe system. An
estimated 2-inch-square area of the lateral wall from the top of the pipe to approximately 3
inches below the top of the lateral was wiped. The results of the wipe sample are presented in
Table 9. The second sample was collected by lowering a small funnel approximately 4 feet into
the lateral, scraping the inside walls of the lateral with a steel bar, and collecting the fallen
scrapings captured by the funnel. The small amount of scrapings collected was less than the
minimum sample volume; therefore, the sample (JF-PLSD-PS-4L) was not able to be analyzed.
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FLOYDI|ISNIDER Jorgensen Forge Outfall Site

2.7 UPSTREAM AND DOWNSTREAM SEALING

Prior to cleaning the Pipes, the downstream ends of the Pipes were sealed to prevent influx of
tidal waters. In addition, the active, upstream end of the 24-inch Pipe was sealed off. These
actions are described below.

2.7 Public Manhole

The upstream end of the 24-inch Pipe within the Public SDMH was sealed under permit from
the City of Tukwila (Appendix E). Once sealed, the stormwater runoff from East Marginal Way
South, which originally flowed down the pipe and discharged into the LDW, would back up
within the next upgradient manhole and flow out of an overflow pipe located in the middle of
East Marginal Way South and discharge to the south. The pipe was sealed by placing an
inflatable buoy into the 24-inch Pipe as a backer and drilling several bolts into the walls of the
pipe for concrete reinforcement. Quick-setting concrete was packed against the buoy and
around the bolts until flush with the side of the manhole. A piece of plywood was wedged flush
against the seal and wall of the manhole to prevent the concrete from sloughing out.

Representative photographs of the Public SDMH seal are included in Appendix C.

v Ty ) Seals Placed at CMP Transition

To prevent influx of tidal waters from entering the clay sections of the Pipes, seals were placed
at the transition point between the CMP and clay sections of each pipe (Figure 2). This was
done by excavating with a trench box atop the transition point. The excavated soil was
stockpiled for backfill. Once the transition of each pipe was uncovered, a short section of clay
pipe, approximately 3 feet long, was removed at the joint closest to the CMP. An inflatable buoy
was placed into the open CMP stub and secured to an iron beam that was found lying
perpendicular to the Pipes above the transition point. Several bolts were drilled into the stub for
concrete reinforcement and quick-setting concrete was packed into the opening until flush with
the stub.

On the open end of each clay pipe, a 12-inch PVC riser pipe was installed to facilitate the
cleaning activities. To attach a riser to the 24-inch Pipe, a 90-degree elbow was first secured to
the pipe with concrete, and for the 12-inch Pipe, an elbow was secured using a compression
collar. A vertical standpipe approximately 10 feet long was fit to each elbow. When the
downgradient seal and riser were in place, the excavation was backfilled with approximately
3 feet of CDF and the stockpiled excavated soil was replaced in similar sequence as it was
removed (i.e., “first out, last in”).

At the conclusion of cleaning and sealing of the Pipes, the cleanout risers were sealed. This
was done by excavating a small area around the cleanouts to approximately 3 feet bgs. The
standpipe of each cleanout was cut to approximately 2 feet bgs. A small buoy was placed
approximately 10 inches into each standpipe and quick-stetting concrete was packed to the top.
The plastic caps were reinstalled onto each standpipe and the excavated material was
backfilled and compacted to match the existing grade.

Representative photographs of the transition sealing are included in Appendix C.
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2.8 PIPE AND LATERAL CLEANING

Once the upstream and downstream ends of the clay pipes were sealed, pipe cleaning
commenced. Cleaning was completed by Bravo Environmental under supervision of
Floyd|Snider. Cleaning began February 7, 2011 and was completed February 18, 2011. A water
jetting process, using recycled wash waters, was used to accomplish the cleaning.

2.8.1 Wash Water

A temporary water treatment and storage area was constructed in the southwest corner of the
Jorgensen Forge Property to treat wash water generated during the cleaning phase of the
project by removing particulates so that it could be reused for cleaning purposes.

In general, water was treated by decanting the vacuum truck into a solid waste bin to allow initial
filtering of solids. The water was then pumped from the bin, through tubing treated with chitosan
flocculating agent, and into a 10,000-gallon Baker Tank to allow settling. The water was then
pumped from the top of the settling tank, through a sand filter and into one of three
18,000-gallon Baker Tanks. Flocculation and sand filtering lowered the turbidity to
30 nephelometric turbidity units or less, allowing the water to be re-used for jet cleaning. The
treated water was re-used as wash water for cleaning the Pipes, the Jorgensen Visitor Parking
Area 4-inch Lateral, and the Jorgensen 10-inch Lateral, and eventually treated again multiple
times to save use of potable water and to facilitate off-site disposal of the water following
completion of the work plan activities.

Approximately 4,000 gallons of potable water initially drawn from a hydrant on the Jorgensen
Forge Property was used for the initial cleaning of the most upgradient section of the 24-inch
Pipe from SDMH 37-2 to Public SDMH II. After it was recovered by vacuum truck, it was
processed through the treatment system and continually reused for jetting. A total of 21,000
gallons of water were used for jetting, resulting in an estimated savings of 17,000 gallons of
potable water.

In total, 37,000 gallons of water was treated. The majority of this total, an estimated 32,000
gallons, originated from groundwater that infiltrated into the pipes that was removed as part of
the pipe and laterals cleaning process. The remainder was recycled potable water, including
4,000 gallons originally drawn from the Jorgensen hydrant and an additional 1,000 gallons used
for decontamination purposes.

A sample of water stored in each of the three Baker Tanks and a sample collected from the
jetting truck tank itself during the cleaning process were characterized. The total PCB
concentration of each sample is given below. Complete waste characterization analytical results
of these samples are provided in the lab reports in Appendix F.

Wash Water Total PCBs Analytical Results

(Hg/L)
Sample Location Jetting Truck Baker Tank (08) Baker Tank (59) Baker Tank (89)
Sample ID | JF-PLSD-RJW-4L | JF-PLSD-WC-B08 | JF-PLSD-WC-B59 | JF-PLSD-WC-B89
Sample Date 2/15/2011 2/25/2011 2/25/2011 2/25/2011
Total PCBs 3.5 5.5 3.2 2.1
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FLOYDI|ISNIDER Jorgensen Forge Outfall Site

2.8.2 12-inch and 24-inch Pipes

The Pipes were cleaned by a self-propelled jetting hose. To clean most sections of the Pipes,
the jetting nozzle was deployed through a manhole downstream of the targeted section and
allowed to self-propel upstream through the pipe. Then solids and wash water were moved
downstream. For the final downstream section of each pipe, the jetting nozzle was directed
downstream to the plug at the CMP transition and material was forced upstream to the nearest
manhole.

Once the jetting nozzle was deployed into the targeted pipe section, the water pressure was
increased to maximize washing and material moving power, and the hose was retrieved while
simultaneously vacuuming the wash water and solids from a manhole into a 3,000-gallon
vacuum truck. Typically two types of nozzles were used. First, a jetting nozzle with multiple jets
positioned in a circular pattern within an oval steel cage, designed to spin while staying centered
in the pipe, was deployed to remove solids from the top and side walls. Next, a nozzle with jets
affixed to a heavy sled, designed to keep the nozzle close to the bottom of the Pipes, was
deployed to plow the freed material down the section while scrubbing the bottom surface of the
pipe. Both nozzles were passed several times through each section of the Pipes.

Once a section was complete, a temporary, inflatable plug was installed to isolate the section
while the adjacent downstream section was cleaned. Each manhole interior was then cleaned
by pressure washing from the surface and vacuuming before moving to the next manhole.

2.8.3 Jorgensen 10-inch Lateral

The Jorgensen 10-inch Lateral was cleaned by entering Manhole SDMH 24A and hand-placing
the jetting nozzle into the lateral. The first jetting pass was able to free the lumber that had
lodged in a bend in the pipe (refer to Section 2.6.2). The remaining solid material was washed
from the lateral into the adjoining 24-inch Pipe and vacuumed from Manhole SDMH 24A. After
the lateral was cleaned, the short segment of the 24-inch Pipe between the lateral and manhole
was re-cleaned (Figure 2). A temporary plug was installed in the 24-inch Pipe downgradient
from the lateral to isolate it while the manhole and the remaining downgradient sections of the
24-inch Pipe were cleaned.

2.8.4 Boeing 15-inch Lateral

The Boeing 15-inch Lateral into the 24-inch Pipe was cleaned by passing the jetting nozzle
through the tee connection with SDMH 37-7 and feeding it into the lateral. The lateral was
cleaned by several passes of the jet from the seal to the tee connection. Material was power
washed and vacuumed from both the tee connection and the manhole.

2.8.5 Jorgensen Visitor Parking Area 4-inch Lateral

The Jorgensen Visitor Parking Area 4-inch Lateral was first exposed by hydrovacuuming, which
used high pressure to loosen soil followed by vacuuming to remove the soil. Once exposed, the
4-inch lateral was found to extend vertically to an elevation just below the ground surface where
it appeared to have been broken off (jagged edge on end of lateral). No cap or seal was present
on the upgradient end. The 4-inch lateral was then cleaned by feeding the power washer nozzle
into the top (upgradient) of the exposed lateral and flushed with recycled wash water (refer to
Section 2.8.1). The amount of solid material flushed from the lateral is assumed to be very small
and consisted of a small plug of soil where the pipe was broken off just under the surface and a
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small amount of material, visible in the pre-cleaning video survey, at the connection point with
the 24-inch Pipe. Because the 4-inch lateral was cleaned after the Public SDMH and SDMH
37-2 had been sealed, the 24-inch Pipe could not be accessed to remove the material or liquids
accumulated; however, due to the limited quantity and the fact that the 24-inch Pipe was clean
and sealed, the USEPA representative on-site approved leaving this minor amount of wash
water behind.

2.9 POST-CLEANING VIDEO INSPECTION

After a section of the Pipes was cleaned, it was inspected by video camera in a similar fashion
to the pre-cleaning inspection. Representative screenshot photos are provided in Appendix C.
Copies of the post-cleaning inspection videos are provided on DVDs in Appendix D.

The video of each cleaned pipe segment or lateral was reviewed by the on-site USEPA
contractor. If necessary, a pipe segment or lateral was re-jetted and re-videoed. Once clean, the
pipe segment or lateral was isolated by installing either temporary inflatable plugs or by the
permanent manhole seals prior to jetting an adjacent segment.

2.10 MANHOLE SEALING

Following cleaning of the pipes, the manholes were sealed in accordance with the work plan.
Location of the seals is noted on Figure 2. The method used to seal each location is described
below. Photographs are also provided in Appendix C.

e Manholes SDMH 24A, 24B, 37-2, and 37-7 in the 24-inch Pipe (Figure 2) were
sealed by placing inflatable buoys in the pipe on both sides of the manhole and, at
SDMH 37-7, into the opening to the adjoining tee connection with the Boeing 15-inch
Lateral. The buoys were anchored to the ladder within the manhole and to each
other to hold them in place. Each manhole was filled with CDF to the surface and the
existing manhole cover was reinstalled.

e The Jorgensen Visitor Parking Area 4-inch Lateral was sealed by packing absorbent
pads into the lateral to approximately 1.5 feet bgs and packing CDF in the remaining
few inches of the lateral to approximately 6 inches bgs. The hole was then filled with
hot patch asphalt to the existing parking lot level.

e Manhole SDMH 15B was sealed by placing a buoy on either side, tying them
together, and filling the manhole with CDF. The remaining stub of the 12-inch Pipe
angling onto the Boeing property is approximately 10 feet long and sealed. The seal
was confirmed to be intact during the video inspection.

¢ Manhole SDMH 15A was sealed by placing inflatable buoys in the 12-inch Pipe on
both sides of the manhole and securing them to each other. The manhole was filled
with CDF to the surface and the existing manhole cover was reinstalled.

e The downstream end of the Public SDMH was sealed by an inflatable buoy placed
into the 24-inch Pipe. The manhole was then filled to the surface with CDF. In the
process, two additional small input lines that once drained to the manhole were also
plugged. These lines had been previously decommissioned by the City of Tukwila. A
flapper valve was removed from one of the lines and was allowed to fill with CDF.
Absorbent pads were placed into the other line to plug it. The manhole cover was
then reinstalled.
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2.11 WATER AND SOLIDS COLLECTION TREATMENT AND DISPOSAL

The wastes generated over the course of the project were contained, temporarily stored, and
treated and discharged (water) or disposed of (solids) in accordance with applicable regulations.
Wastes were primarily handled on the Jorgensen Forge Property with a temporary water
treatment and storage system and solid waste roll-off bins. Photographs of the waste handling
system are provided in Appendix C.

2.11.1 Water

As described in Section 2.8, a temporary water treatment and storage area was constructed in
the southwest corner of the Jorgensen Forge Property to treat water generated during the
cleaning phase of the project. Waste waters included: wash waters from pipe jetting, infiltrated
groundwater removed from the Pipes to facilitate cleaning, stormwater accumulated in
containment berms, water removed from solid waste bins, and equipment decontamination
water. Wash water and infiltrated groundwater accounted for the majority of the water volume.

Under approval from King County Industrial Waste (Rice 2011), the water was transported by
tanker truck to the dedicated, permitted treatment system at North Boeing Field. The water was
discharged to this treatment system where it was flocculated again, carbon filtered, and
discharged to the sanitary sewer. Approximately 37,000 gallons of water were transported,
treated, and discharged.

2.11.2 Solids

Solid waste collected during the pipe cleaning phase of work (including material removed from
the pipes, disposable equipment and safety gear, disposable components of the water
treatment system, decontamination waste, etc.) was stored in three roll-off bins on the
Jorgensen Forge Property. The bins were dewatered and the removed water was processed
through the on-site system described above. In addition to the bins, two 55-gallon drums of solid
waste and soil cuttings from the CMP Geoprobe borings, and one drum of water and three
drums of solid waste debris from decontaminating the camera equipment used during the pre-
cleaning video survey were stored on Plant 2.

The solid waste was characterized by collecting samples of the waste (Appendix F) and by
review of the recently collected CMP investigation soil and groundwater samples (Tables 5
through 8). A total of approximately 45 cubic yards of solids and debris were shipped to a
licensed disposal facility in Arlington, Oregon in coordination with Oregon Department of
Environmental Quality. Waste disposal documentation and copies of the waste manifests are
provided in Appendix G.

2.11.3 Decontamination of Equipment

Non-disposable equipment used throughout the course of the project was decontaminated in
accordance with the work plan. Fresh water, not recycled water, was used for decontamination.
CAPSUR solvent was used to decontaminate equipment exposed to solids or liquids inside the
pipes, including the camera equipment, jetting hose and reel, vacuum truck barrel, and the
water treatment system tanks and sand filter. Fresh water flushing and wiping was used for
other support equipment such as the camera van or for equipment that may have been
damaged by solvent such as the water pumps. Decontamination was verified by use of a black
light to ensure adequate coverage and subsequent removal of the CAPSUR or by collection of
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wipe samples. Analytical results of the wipe samples are included in the laboratory reports
provided in Appendix F.

A lined and bermed containment system was in place surrounding the perimeter of the
flocculation tank to capture any potential spills or leaks prior to contacting the underlying soil.
The containment system also captured stormwater from rainfall that occurred during the project.
The accumulated stormwater was regularly pumped out into the treatment system. An
approximately 1 foot by 1 foot “L"-shaped tear in the bermed containment system liner was
noted on March 2, 2011. Field personnel identified that stormwater migrated through the tear
into the underlying soils. The amount of stormwater released to the underlying soil was not
determined. The tear was repaired on March 3, 2011, the day following identification of the tear.
Water was sampled from within the containment area and contained 1 ug/L total PCBs. No
further action was taken.
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3.0 Summary of Analytical Results

The following sections describe the analyses performed on the samples collected during the
source control action. All analyses were performed by Analytical Resources, Inc. The laboratory
analytical reports are included as Appendix F.

3.1 TIDAL SURVEY SURFACE WATER ANALYTICAL RESULTS
Surface water samples collected as part of the tidal survey were analyzed for the following
parameters, as specified in the work plan:

e Alkalinity by USEPA 310.1-SM2320

e Anions by USEPA 300.0

e Cations by USEPA 6010B

e pH by USEPA 305.1-SM2310

e Salinity by USEPA 120.1

The analytical results are presented in Table 1.

3.2 CMP SUBSURFACE SOIL INVESTIGATION ANALYTICAL RESULTS

Soil samples collected from boring locations were analyzed for the following parameters as
specified in the work plan:

PCBs by USEPA Method 8082

Diesel-range total petroleum hydrocarbons (TPH-D) by NWTPH-Dx

Semivolatile organic compounds (SVOCs) by USEPA 8270D

Metals (arsenic, cadmium, copper, lead, nickel, zinc) by USEPA 6010B

The Geoprobe soil analytical results are included in Tables 3, 4, and 5.

3.3 CMP GROUNDWATER INVESTIGATION ANALYTICAL RESULTS

Groundwater samples collected from boring locations were analyzed for the following
parameters, as specified in the work plan:

e PCBs by USEPA Method 8082 (low-level)
* Volatile organic compounds by USEPA 8260C

The groundwater analytical results are presented in Table 6.

3.4 MANHOLE SOLIDS SAMPLING ANALYTICAL RESULTS

Solid samples collected from the manholes were analyzed for the following parameters, as
specified in the work plan:

¢ PCBs by USEPA Method 8082
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e TPH-D by NWTPH-Dx
¢ SVOCs by USEPA 8270D
« Metals (arsenic, cadmium, copper, lead, nickel, zinc) by USEPA 6010B

The data are presented in Table 8. Additionally, Figure 4 shows the results of the PCB analysis.

3.5 LATERAL LINE SAMPLING ANALYTICAL RESULTS

Samples collected from the lateral lines were analyzed for the following parameters.
¢« PCBs by USEPA Method 8082

The analytical results are presented in Table 9. Additionally, Figure 5 shows the results of the
PCB analysis.
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4.0 Data Quality Review

The sampling and analysis performed conformed to USEPA direction, approval, and guidance
regarding sampling, quality assurance/quality control (QA/QC), data validation, and chain-of-
custody procedures. The following paragraphs provide further detail on data quality.

4.1 FIELD QUALITY CONTROL SAMPLE COLLECTION

In accordance with the work plan, field quality control samples were collected at the frequency
required including field rinsate blanks, trip blanks, and duplicate samples. The analytical results
for each field quality control sample are reported in the tables discussed in Section 3.0.

4.2 DATA QUALITY REVIEW AND VALIDATION

Per the work plan, a data quality review and validation were performed on the analytical data.
Two types of data quality review were performed. A basic “Level |I" summary validation was
performed on the surface water and solids samples (collected in the Pipes) and a more detailed
“Level III” validation was performed on the soil and groundwater samples (collected during the
Geoprobe investigation). The data quality review was performed by a qualified independent
contractor in accordance with methodology identified in the work plan. Three summary
memoranda were produced by the validation contractor describing the details of the data quality
review. Each memorandum was reviewed and approved by Floyd|Snider's Quality Assurance
Manager. Copies of the data validation memoranda are included in Appendix H.

Overall, the data were judged to be acceptable for use and met the data quality objectives of the
work plan. Holding times were met, field and laboratory QC limits were met, except for minor
exceptions, which are described in detail in the data validation memoranda in Appendix H.
Method blanks, trip blanks, and rinsate samples were either free of contaminants or the
concentrations were not high enough to result in qualification of or rejection of data. In certain
instances, primarily related to slight exceedances of QC limits for relative percent difference and
surrogate recoveries, the data validation contractor added data qualifiers to modify the
usefulness of individual sample results. Typically, these resulted in the laboratory reported
values being converted to an estimated value (“J” flagged). These added data qualifiers are
reported on the analytical data tables discussed in Section 3.0.
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5.0 Cost Summary

5.1 COSTS

The following is a summary of the costs incurred as part of completion of the Order by Boeing
and Jorgensen from December 2010 to April 2011. These costs are inclusive of subconsultant
fees, media (Geoprobe, reconnaissance groundwater, property line storm pipe solids, 4-inch
lateral wipe, and 12-inch lateral lumber) sampling and split sampling, tidal elevation survey, soil
excavation and replacement, cleaning/sealing/video contractors, laboratory coordination,
analytical fees, driller/utility clearance, solids disposal, database activities, financial assurances,
and regular communications between Boeing and Jorgensen team members.

Approximate Boeing-incurred Costs $380,000
Approximate Jorgensen-incurred Costs $160,000

USEPA-incurred Costs Not available at the time of this report
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FLOYD I SNIDER Jorgensen Forge Outfall Site
Table 1
CMP Investigation Surface Water Analytical Results—Detected Compounds1
Location Public-SDMH-II Public-SDMH-II SDMH 24A SDMH 24B SDMH 37-2 SDMH 37-7 LDW-Stilling Well
Sample ID| JF-PLSD-SW-Public | JF-PLSD-SW-Public-D’ | JF-PLSD-SW-24A | JF-PLSD-SW-24B | JF-PLSD-SW-37-2 | JF-PLSD-SW-37-7 | LDW-Stilling Well
Sample Date 12/22/2010 12/22/2010 12/22/2010 12/22/2010 12/22/2010 12/22/2010 01/06/2011
Parameter |  Units
Conventionals
Alkalinity mg/L CaCO3 39.2 38.8 37.8 38.2 32.4 38.9 §56.2
Bicarbonate | mg/L CaCO3 39.2 38.8 37.8 38.2 32.4 38.9 55.2
Carbonate mg/L CaCO3 1U 1U 1U 1U 1U 1 1U
Hydroxide mg/L CaCO3 1U 1U 1U 1U 1U 1 1U
Chloride mg/L 519 529 311 477 441 490 2510
Sulfate mg/L 64.9 67.8 40.4 60 54.5 62.5 363
Conductivity | umhos/cm 1700 1750 1130 1590 1490 1630 7400
Salinity ppt 0.9 0.9 0.6 0.8 0.7 0.8 4
pH std units 6.85 6.74 6.81 6.78 6.96 6.88 6.73
Metals
Magnesium | mg/L | 32.3 34.2 [ 21.8 [ 31.1 | 28.4 31.1 [ 163
|Organometallics
Calcium mg/L 19.6 20.9 15.4 18.2 17.2 18.1 62.5
Potassium mg/L 11 11.7 7.6 10.4 9.6 10.6 53.4
Sodium mg/L 272 291 176 256 233 259 1460
Notes:

1 Data qualifiers assigned independently by Informa LLC.
2 Duplicate sample.

Abbreviations:
CaCO3 Calcium carbonate
mg/L Milligram per liter
mS/cm Micromho per centimeter (siemen)
ppt parts per trillion
std units Standard units

Qualifier:
U Not detected
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FLOYD I SNIDER

Jorgensen Forge Outfall Site

1 Locations presented in State Plane Coordinate

System, Washington North Zone, Units of Survey

Feet, relative to NAD83 Horizontal Datum.

Abbreviation:

CMP Corrugated metal pipe

F:\projects\Boeing Plant 2 NEW\EDITOR\2011 JFOS Pipes Completion Report\Tables\
BP2 JFOS PipeCompltnRpt Tables 052711 xisx2

05/27/2011

Page 1 of 1

Table 2
CMP Investigation Geoprobe Boring Location Coordinates’

Location Easting Northing
T1B1 1,275,874.8 195,811.3
T1B2 1,275,856.4 195,811.2
T1B3 1,275,808.3 195,811.1
T1B4 1,279,/63.2 195,819.1
T2B1 1,275,886.8 195,796.5
T2B2 1,275,856.3 195,797.9
T2B3 1,275,824.9 195,798.6
T2B4 1,275,795.3 195,799.5
T3B1 1,275,888.6 195,770.3
T3B2 1,275,859.1 195,771.6
T3B3 1,275,827 1 195,770.7
T3B4 1,275,805.8 195,771.2
T4B2 1,275,858.1 195,745.2
T4B3 1,275,828.2 195,755.6
T5B3 1,275,855.9 195,715.3

Note:

Source Control Action

Completion Report
Table 2

i



FLOYD | SNIDER Jorgensen Forge Outfall Site

Table 3
CMP Investigation Geoprobe Soil Analytical Results—Detected Compounds

Transect 1’

Location T1B1 T1B1 T1B1 T1B2 T1B2 T1B2 T1B2 T1B3 T1B3 T1B3 T1B4 T1B4 T1B4
Sample ID| JF-T1B1-SO-03 | JF-T1B1-S0-08 | JF-T1B1-SO-13 | JF-T1B2-S0-03 | JF-T1B2-S0-03-D’| JF-T1B2-SO-08 | JF-T1B2-SO-13 | JF-T1B3-S0-03 | JF-T1B3-S0O-08 | JF-T1B3-S0-18 | JF-T1B4-S0-03 | JF-T1B4-SO-12 | JF-T1B4-SO-18
Sample Date 01/14/2011 01/14/2011 01/14/2011 01/14/2011 01/14/2011 01/14/2011 01/14/2011 01/14/2011 01/14/2011 01/14/2011 01/14/2011 01/14/2011 01/14/2011
Sample Depth (ft bgs) 3-5 ft 8-10 ft 1315 ft 3-5 ft 3-5 ft 8-10 ft 13-15 ft 3-5 ft 8-10 ft 18-20 ft 3-5 ft 12-14 ft 18-20 ft
Parameter | Units
Metals § :
Arsenic mg/k 7 7U 7 U 6U 6 U 6U 7U 5U 6 12 120 U 6 U 6 U
Cadmium mg/kg 0.4 03U 0.3 02U 02U 02U 03U 0.3 1.1 38.2 87 0.8 02U
Copper mg/kg 3830 21.2 16.9 17.5 14.5 17.6 18.2 45.7 70.5 257 55900 59.4 9.5
Lead mg/kg 24 3U 3U 4 4 3 3U s 11 1330 2850 11 5
Nickel mg/kg 25 11 14 15 J 9J 13 13 20 25 53 2160 22 8
Zinc mg/kg 68 25 245 28 28 29 26 53 126 2720 5270 83 57
Total Petroleum Hydrocarbons
Diesel Range Hydrocarbons | mg/kg 6.7 J 66U 6.7 U 6U 56 U 6.4 U 6.6 U 52 U 11J 91 130 J 15J 64 U
Mineral Oil mg/k 22 13U 13U 12U 11U 13 U 13U 10U 57 150 470 40 13 U
Motor Oil mg/kg 25 13 U 13U 12U 11U 13 U 13U 10U 65 170 540 46 13U
Polychlorinated Biphenyls®
Aroclor 1242 ug’kg 55 U 4U 39U 4U 39U 39U 39U 39U 41U 310 U 7.2 UJ 5U 51U
Aroclor 1248 pa/kg 55 U 4U 39U 4U 39U 39U 39U 3.9 U 100 UY 1200 UY 25 UJ 50 UY 38 UY
Aroclor 1254 pg/kg 550 UY 4.2 5.6 5.1 4.9 7 39U 30 UY 810 UY 3900 36 UJ 180 110
Aroclor 1260 pa/k 1600 7.8 39U 4U 39U 39U 39U 70 1800 4200 7.2 UJ 28 35
Aroclor 1262 ua/kg 55 U 4U 39U 4U 39U 3.9 U 39U 39U 41U 310 U 280 J 51U 51U
Total PCBs ug/kg 1600 12 5.6 5.1 4.9 7 39U 70 1800 8100 280 J 208 145
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate ug/kg 61U 61 U 63 U 59 U 59 U 63 U 60 U 65 U 62 U 1500 61U 57 U 63 U
Di-n-Butylphthalate pg/kg 61U 61U 63 U 59 U 59 U 63 U 60 U 65 U 62 U 1100 61U 57 U 63 U
Notes:

1 Data qualifiers assigned independently by Informa LLC.
2 Duplicate sample.
3 Only results for Aroclors 1242 through 1262 are shown. Other aroclors were analyzed, but were not detected.

Abbreviations:
bgs Below ground surface
ft Feet
mg/kg Milligram per kilogram
Hg/kg Microgram per kilogram
Qualifiers:
J Estimated value
U Not detected
UJ Not detected, estimated detection limit
UY Not detected, used for complex mixtures that overlap
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FLOYD I SNIDER

Jorgensen Forge Outfall Site

Table 4
CMP Investigation Geoprobe Soil Analytical Results—Detected Compounds

Transect 2’

Location T2B1 T2B1 T2B1 T2B2 T2B2 T2B2 T2B3 T2B3 T2B3 T2B4 T2B4 T2B4
Sample ID| JF-T2B1-S0-03 | JF-T2B1-S0-08 | JF-T2B1-S0O-13 | JF-T2B2-S0-03 | JF-T2B2-S0-08 | JF-T2B2-S0-13 | JF-T2B3-S0-02 | JF-T2B3-S0-08 | JF-T2B3-SO-13 | JF-T2B4-S0-03 | JF-T2B4-S0O-18 | JF-T2B4-S0-23
Sample Date 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011
Sample Depth (ft bgs) 3-5 ft 8-10 ft 13-15 ft 3-5 ft 8-10 ft 13-15 ft 2-4 ft 8-10 ft 13-15 ft 3-5 ft 18-20 ft 23-25 ft
Parameter | Units
Metals .
Arsenic mg/kg 6 U 6 7U 19 7 6 U 8 8 i 8 14 180
Cadmium mg/kg 0.4 02U 0.4 0.3 0.3 03U 0.4 0.3 0.3 0.8 29.4 2.1
Copper mg/kg 17.4 20.9 20.5 44.5 25.7 rd 37.8 43.3 30.6 48.2 688 209
Lead mg/kg 8 6 3U 36 46 5 22 31 30 87 886 300
Nickel ma/kg 18 13 18 10 10 13 18 11 11 24 202 34
Zinc mg/kg 42 36 35 67 79 695 119 59 60 225 5630 1520
Total Petroleum Hydrocarbons
Diesel Range Hydrocarbons mg/kg 20 6.2 U 16 J 21 270 6.5 U 7.8 J 82J 110 42 J 2400 310
Mineral Oil mg/kg 53 12 U 48 42 520 13 U 200 22 110 500 3900 1100
Motor Oil mg/kg 58 12 U 52 46 570 13U 220 25 120 550 4300 1200
Polychlorinated Biphenyls?
Aroclor 1242 ug/kg 4 U 39U 39U 39U 39U 4 U 79U 39U 39U 150 U 12000 U 3900 U
Aroclor 1248 pg/kg 4 U 39U 39U 39U 39U 4 U 79U 39U 39U 440 UY 120000 UY 29000 UY
Aroclor 1254 pg/kg 4 U 39U 39U 39U 39U 4 U 34 39U 39U 1300 220000 61000
Aroclor 1260 ug/kg 4 U 39U 39U 39U 4.9 UY 4 U 51 39U 39U 240 54000 11000
Aroclor 1262 ug’kg 9.8 39U 39U 4.5 39U 4U 79U 6.7 4 150 U 12000 U 3900 U
Total PCBs pg’kg 9.8 39U 39U 4.5 4.9 UY 4U 85 6.7 4 1540 274000 72000
Low Molecular Weight Polycyclic Aromatic Hydrocarbons
Naphthalene ugrkg 66 U 62 U 62 U | 81U 63 U 65 U 64 U 60 U 65 U 63 U 130 780
Acenaphthene ua’kg 66 U 62 U 62 U 61 U 63 U 65 U 64 U 60 U 65 U 63 U 120 U 94
Fluorene pa/kg 66 U 62 U 62 U 73 63 J 65 U 64 U 60 U 65 U 63 U 120 U 62 U
Phenanthrene uakg 66 U 62 U 62 U 630 84 65 U 64 U 60 U 65 U 63 U 120 U 130
Anthracene ug/kg 66 U 62 U 62 U 120 63 U 65 U 64 U 60 U 65 U 63 U 120 U 62 U
2-Methylnaphthalene pa/kg 66 U 62 U 62 U 61U 63 U 65 U 64 U 60 U 65 U 63 U 120 U 150
|High Molecular Weight Polycyclic Aromatic Hydrocarbons
Fluoranthene ug/kg 66 U 62 U 62 U 610 J 150 J 65 U 64 U 61J 73 J 63 U 120 U 62 U
Pyrene pg/kg 66 U 62 U 62 U 600 160 65 U 64 U 72 82 63 U 120 U 74
Benzo(a)anthracene ug/kg 66 U 62 U 62 U 260 230 65 U 64 U 60 U 65 U 63 U 120 U 62 U
Chrysene ug/kg 66 U 62 U 62 U 270 300 65 U 64 U 60 U 65 U 81J 120 U 62 U
Total Benzofluoranthenes pa/kg 66 U 62 U 62 U 380 600 65 U 64 U 81 67 63 U 120 U 62 U
Benzo(a)pyrene ug/kg 66 U 62 U 62 U 260 730 65 U 64 U 60 U 65 U 63 U 120 U 62 U
Indeno(1,2,3-cd)pyrene pa/kg 66 U 62 U 62 U 89 240 65 U 64 U 60 U 65 U 63 U 120 U 62 U
Dibenz(a,h)anthracene ug/kg 66 U 62 U 62 U 61 U 420 65 U 64 U 60 U 65 U 63 U 120 U 62 U
Benzo(g,h,i)perylene pa/kg 66 U 62 U 62 U 86 490 65 U 64 U 60 U 65 U 63 U 120 U 62 U
Semivolatile Organic Compounds
1,2-Dichlorobenzene pg/kg 66 U 62 U 62 U 61U 63 U 65 U 64 U 60 U 65 U 63 U 270 62 U
1,4-Dichlorobenzene pg/kg 66 U 62 U 62 U 61 U 63 U 65 U 64 U 60 U 65 U 63 U 150 62 U
1-Methylnaphthalene pg’kg 66 U 62 U 62 U 61 U 63 U 65 U 64 U 60 U 65 U 63 U 120 U 74
2,4-Dinitrotoluene ug/kg 330 U 310 U 310 U 300 U 310 J 330 U 320 U 300 U 320 U 310 U 610 U 310 U
4,6-Dinitro-2-Methylphenol pg’kg 660 U 620 U 620 U 610 U 630 J 650 U 640 U 600 U 650 U 630 U 1200 U 620 U
4-Bromophenyl-phenylether ugrkg 66 U 62 U 62 U 61 U 63 J 65 U 64 U 60 U 65 U 63 U 120 U 62 U
4-Chlorophenyl-phenylether parkg 66 U 62 U 62 U 61 U 63 J 65 U 64 U 60 U 65 U 63 U 120 U 62 U
4-Nitrophenol ugrkg 330 U 310 U 310 U 300 U 310 J 330 U 320 U 300 U 320 U 310 U 610 U 310 U
bis(2-Ethylhexyl)phthalate ug’kg 66 U 62 U 62 U 61 U 63 U 65 U 64 U 60 U 65 U 63 U 16000 820
Di-n-Butylphthalate uarkg 66 U 62 U 62 U 61 U 63 U 65 U 64 U 60 U 65 U 65 2100 190
Hexachlorobenzene pg/kg 66 U 62 U 62 U 61U 63 J 65U 64 U 60 U 65 U 63 U 120U 62 U
Notes:

1 Data qualifiers assigned independently by Informa LLC.
2 Only results for Aroclors 1242 through 1262 are shown. Other aroclors were analyzed, but were not detected.

Abbreviations: Qualifiers:
bgs Below ground surface J Estimated value
ft Feet U Not detected
mg/kg Milligram per kilogram UJ Not detected, estimated detection limit
Mg/kg Microgram per kilogram UY Not detected, used for complex mixtures that overlap
g M ooy Source Control Action Completion Report
05/27/2011 Page 1 of 1

Table 4



FLOYD I SNIDER

Table 5

CMP Investigation Geoprobe Soil Analytical Results—Detected Compounds

Transect 3'

Jorgensen Forge Outfall Site

Location T3B1 T3B1 T3B1 T3B2 T3B2 T3B2 T3B2 T3B3 T3B3 T3B3 T3B4 T3B4 T3B4
Sample ID| JF-T3B1-S0-03 | JF-T3B1-S0-08 | JF-T3B1-SO-13 | JF-T3B2-S0-03 | JF-T3B2-SO-08 | JF-T3B2-SO-13 | JF-T3B2-SO-1 3-D?| JF-T3B3-S0-03 | JF-T3B3-S0-08 | JF-T3B3-SO-13 | JF-T3B4-S0-03 | JF-T3B4-SO-13 | JF-T3B4-S0O-23
Sample Date 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011
Sample Depth (ft bgs) 3-5 ft 8-10 ft 13-15 ft 3-5 ft 8-10 ft 13-15 ft 13-15 ft 3-5 ft 8-10 ft 13-15 ft 3-5 ft 13-15 ft 23-25 ft
Parameter | Units
Metals )
Arsenic mg/kg 6 U 6 U rd 5 U 6 U 6 U 6 U 6 U 20 U 6 U 10 U 4 6 U
Cadmium mg/kg 02U 02U 03U 02U 03U 03U 02U 21 6.5 0.5 6.9 02U 02U
Copper mg/kg 15.4 14.7 29.2 16.3 22 24.9 25.1 62.6 J 354 38.8 111 51.8 10.5
Lead mg/kg 2 U 2 3 7 3 3 3 27 208 24 259 7 20
Nickel mg/kg 9 11 16 16 13 14 14 60 151 19 160 29 10
Zinc mg/kg 26 34 37 42 3t 37 39 116 J 6960 525 4720 142 29
Total Petroleum Hydrocarbons
Diesel Range Hydrocarbons mg/kg 6.5 U 6.1U 220 9.3 J 6.6 U 6.8 U 6.7 U 94 J 46 7.74J 42 59 J 7U
Mineral Oil mg/kg 13U 12 U 540 33 13 U 14 U 14 U 36 190 28 350 2400 14 U
Motor Oil mg/kg 13 U 12 U 600 36 13 U 14 U 14 U 40 200 31 380 2600 14 U
Polychlorinated Biphenyls®
Aroclor 1242 pa/kg 39U 39U 8.5 U 38U 39U 6.6 U 84 U 8.5 UJ 20 UJ 88 U 13U 3.8 U 39U
Aroclor 1248 palkg 39U 39U 17 UY 38U 39U 17 UY 21 UY 8.5 UJ 79 UJ 8.8 U 170 UY 3.8 U 39U
Aroclor 1254 palkg 39U 39U a7 3.8U 39U 34 54 13 UJ 270 J 22 UY 540 17 J 45 J
Aroclor 1260 ug/kg 39U 39U 85U 38U 39U 6.6 U 84U 8.5 UJ 400 J 54 J 290 11.J 39U
Aroclor 1262 Ha/kg 39U 39U 28 13J 39U 66 U 84U 140 J 20 UJ 88U 13U 38U 39U
Total PCBs ua/kg 39U 39U 65 13 J 39U 34 54 140 J 670 J 54 J 830 28 J 45
Low Molecular Weight Polycyclic Aromatic Hydrocarbons
Phenanthrene pgkg | 64 U | 60 U 67 60 U 66 U | 62U 61U 64 U 91 62 U 63 U 180 U 63 U
(High Molecular Weight Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene pa/kg 64 U 60 U 62 U 60 U 66 U 62 U 61U 64 U 63 U 62 U 63 U 180 U 63 U
Total Benzofluoranthenes palkg 64 U 60 U 62 U 60 U 66 U 62 U 61 U 64 U 63 U 62 U 66 180 U 63 U
Semivolatile Organic Compounds
bis(2-Ethylhexyl)phthalate pa/kg 64 U 60 U 62 U 60 U 66 U 62 U 61 U 64 U 63 U 62 U 590 180 U 63 U
Di-n-Butylphthalate pa/kg 64 U 60 U 62 U 60 U 66 U 62 U 61 120 790 62 U 380 180 U 63 U
Notes:
1 Data qualifiers assigned independently by Informa LLC.
2 Duplicate sample.
3 Only results for Aroclors 1242 through 1262 are shown. Other aroclors were analyzed, but were not detected.
Abbreviations:
bgs Below ground surface
ft Feet
mg/kg Milligram per kilogram
pa/kg Microgram per kilogram
Qualifiers:
J Estimated value
U Not detected
UJ Not detected, estimated detection limit
UY Not detected, used for complex mixtures that overlap
602 508 Poatersmie T et T e Source Control Action Completion Report
05/27/2011 Page 1 of 1

Table 5




FLOYD I SNIDER

Jorgensen Forge Outfall Site

Table 6
CMP Investigation Geoprobe Groundwater Analytical Results—Detected Compounds'
Location T1B2 T1B3 T1B4 T2B2 T2B3 T2B3 T2B4 T3B2 T3B3 T3B4
Sample ID| JF-T1B2-GW-15 | JF-T1B3-GW-20 | JF-T1B4-GW-20 | JF-T2B2-GW-15 | JF-T2B3-GW-15 |JF-T2B3-GW-1 5-D?| JF-T2B4-GW-20 | JF-T3B2-GW-15 | JF-T3B3-GW-15 | JF-T3B4-GW-24
Sample Date 1/14/2011 01/14/2011 01/14/2011 01/13/2011 01/13/2011 01/13/2011 01/13/2011 01/14/2011 01/13/2011 01/13/2011
Sample Depth (ft bgs) 15 20 20 15 15 15 20 15 15 24

Parameter | Units
Polychlorinated Biphenyls®
Aroclor 1242 ua/L 0.01U 0.01 U 0.01U 0.01U 0.01U 0.01 U 02U 0.01 U 0.01U 0.01U
Aroclor 1248 pg/L 0.01 U 0.014 UY 0.031 UY 0.01 U 0.01 U 0.01 U 1.8 0.01U 0.01 U 0.01U
Aroclor 1254 pa/L 0.01U 0.022 0.054 0.01U 0.01 U 0.01U 2.5 0.01 U 0.018 0.01U
Aroclor 1260 pg/L 0.01U 0.011 0.01 U 0.01 U 0.01 U 0.01U 02U 0.01 U 0.017 0.01 U
Aroclor 1262 pg/L 0.01U 0.01U 0.01U 0.01 U 0.01U 0.01U 0.2 U 0.01 U 0.014 UY 0.01U
Total PCBs ug/L 0.01U 0.033 0.054 0.01 U 0.01U 0.01U 4.3 0.01 U 0.035 0.01U
Volatile Organic Compounds
1,1,1-Trichloroethane pg/L 0.3 02U 02U 02U 02U 02U 02U 02U 02U 02U
Chloroform pg/L 0.5 0.2 U 02U 02U 0.2 U 0.2 U 02U 02U 02U 0.2 U
cis-1,2-Dichloroethene pa/L 14 1.5 3 2.3 1.3 1.3 0.4 2.9 02U 0.2 U
Tetrachloroethene ug/L 1.2 02U 02U 02U 0.8 0.8 02U 02U 0.2 U 0.2 U
trans-1,2-Dichloroethene pg/L 0.5 0.2 0.2 02U 02U 02U 02U 02U 02U 02U
Trichloroethene pg/L 130 3.1 5.2 0.5 4.4 4.5 1 6.4 0.6 0.2
Vinyl Chloride pa/L 0.2 U 0.2 U 02U 0.2 U 0.3 0.3 02U 0.6 02U 02U
Notes:

1 Data qualifiers assigned independently by Informa LLC.

2 Duplicate sample.

3 Only results for Aroclors 1242 through 1262 are shown. Other aroclors were analyzed, but were not detected.
Abbreviations:

bgs Below ground surface
ft Feet
Hg/L Microgram per liter

Qulaifiers:

U Not detected

UJ Not detected, estimated detection limit
UY Not detected, used for complex mixtures that overlap
ot poammonmrrrensonrran T TR PO Source Control Action Completion Report
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FLOYD I SNIDER

Jorgenseh Forge Outfall Site

Table 7

Solid Samples Collected from Manholes

Manhole | Associated Pipe

Sample ID

Description

15B

12-inch

JF-PLSD-PS-15B

Brown, coarse gravelly sand. 20% organic matter. No sheen or
odor. Moist. (PID: 0.4 ppm)

15A

12-inch

JF-PLSD-PS-15A

Coarse, angular gravel with very few fines. Few twigs.
(PID: 0.3 ppm)

Public

24-inch

JF-PLSD-PS-PUBLIC

Coarse black sand, 2% gravel, and fine sands and mud. Light
petroleum sheen and odor. Few twigs, leaves, and minor plastic
pieces. Very saturated—sample was collected through 3 to 4
inches of water. (PID: 0.0 ppm)

37-2

24-inch

JF-PLSD-PS-37-2

Medium coarse sand, 25% gravel, few 2-inch pieces of rock.
Reddish brown oxidation streaking. Cohesive material noted in
some scoops. Iridescent sheen. No anthropogenic material.
Very wet with free water. (PID: 0.5 ppm)

37-7

24-inch

JF-PLSD-PS-37-7

Dark gray to reddish brown, primarily silt with sand and minor
gravel. Few pine needles and roots. Easily homogenizable.
Light sheen. No odor. (PID: 0.1 ppm)

24B

24-inch

JF-PLSD-PS-24B

Medium brown silty sand with few coarse gravels. Many small,
less than z-inch, brick fragments. Slight sheen. No odor. (PID:
0.5 ppm)

24A

24-inch

JF-PLSD-PS-24A

Very coarse gravel with very few fines. Some slag
present—probably from ground surface. Few roots. No sheen
or odor. Wet—sample collected through 1 to 2 inches of water.
(PID: 0.4 ppm)

Abbreviations:

PID Photoionization detector

ppm parts per million
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Table 8

CMP Investigation Manhole Solids Analytical Results—Detected Compounds’

Jorgensen Forge Outfall Site

Location Public-SDMH-II SDMH 15A SDMH 15B SDMH 24A SDMH 24B SDMH 24B SDMH 37-2 SDMH 37-7
Sample ID| JF-PLSD-PS-PUBLIC | JF-PLSD-PS-15A |JF-PLSD-PS-15B| JF-PLSD-PS-24A | JF-PLSD-PS-24B |JF-PLSD-PS-24B-D’| JF-PLSD-PS-37-2 | JF-PLSD-PS-37-7

Sample Date 01/24/2011 01/24/2011 01/24/2011 01/24/2011 01/24/2011 01/24/2011 01/24/2011 01/24/2011
Parameters | Units
Metals
Arsenic mg/kg 30 30 70 30U 40 34 45 40
Cadmium mg/kg 4 1U 21 1U 0.8 1.3 9.2 2.8
Copper mg/kg 159 838 4060 333 190 J 265 J 332 271
Lead mg/kg 358 180 1410 80 335 J 420 J 1000 839
Nickel mg/kg 64 1590 837 648 136 J 174 J 154 97
Zinc mg/kg 569 698 5490 789 367 441 822 749
Total Petroleum Hydrocarbons
Diesel Range mg/kg 540 32J 800 J 16 J 1100 J 810 J 5100 J 1100 J
Mineral Oil mg/kg 1500 77 1600 50 1200 1100 4900 2000
Motor Oil mg/kg 1600 85 1800 56 1300 1200 5400 2200
Polychlorinated Biphenyls®
Aroclor 1242 ug/kg 44000 U 1800 U 22000 U 1900 U 210000 U 84000 U 2000000 U 320000 U
Aroclor 1248 Ha/kg 87000 UY 26000 160000 UY 19000 UY 740000 UY 840000 UY 6100000 UY 1100000 UY
Aroclor 1254 pa/kg 150000 36000 630000 39000 1600000 1700000 8800000 1900000
Aroclor 1260 pa/kg 44000 U 6000 120000 4800 UY 210000 U 210000 UY 2000000 U 320000 U
Aroclor 1262 pa/kg 44000 U 1800 U 22000 U 1900 U 210000 U 84000 U 2000000 U 320000 U
Total PCBs ua/kg 150000 68000 750000 39000 1600000 1700000 8800000 1900000
Low Molecular Weight Polycyclic Aromatic Hydrocarbons
Naphthalene Ha/kg 180 U 63 U 180 U 61U 64 U 61 U 320 U 92
Acenaphthylene ug/kg 180 U 63 U 460 61U 64 U 61 U 320 U 62 U
Acenaphthene pa/kg 180 U 63 U 180 U 61U 64 U 61U 380 110
Fluorene pa/kg 180 U 63 U 180 U 61U 64 U 61U 570 210
Phenanthrene pa/kg 1000 63 U 450 61U 500 320 3500 1600
Anthracene pa/kg 340 63 U 200 61U 79 61U 780 320
|High Molecular Weight Polycyclic Aromatic Hydrocarbons
Fluoranthene pa/kg 6100 63 U 3000 61U 880 560 5400 3100
Pyrene pa/kg 14000 63 U 2500 61U 770 500 5600 3100
Benzo(a)anthracene uag/kg 5700 63 U 1900 61U 410 220 2900 1600
Chrysene Ha’kg 7000 63 U 2000 61U 460 320 3500 1800
Total ya/kg 12000 63 U 4600 61U 840 570 6700 4200
Benzo(a)pyrene pa/kg 6500 63 U 1900 61U 410 260 3400 1600
Indeno(1,2,3-cd)pyrene | ug/kg 1900 63 U 810 61U 230 120 1200 710
Dibenz(a,h)anthracene pa/kg 230 J 63 U 180 U 61U 64 U 61U 320 U 62 U
Benzo(g,h,i)perylene ug/kg 2000 J 63 U 740 J 61U 220 J 110 J 960 J 650 J
Semivolatile Organic Compounds
Butylbenzylphthalate pg/kg 180 U 10000 180 U 61 U 64 U 61U 320 U 62 U
Carbazole pa/kg 180 U 63 U 180 U 61U 64 U 61 U 480 210
Di-n-Butylphthalate pa/kg 580 9200 620 61U 64 U 61 U 5200 62 U
Dibenzofuran parkg 180 U 63 U 180 U 61U 64 U 61 U 320 U 100
Dimethylphthalate pa/kg 180 U 63 U 430 61U 230 61 320 U 62 U
Notes:

1 Data qualifiers assigned independently by Informa LLC.
2 Duplicate sample.
3 Only results for Aroclors 1242 through 1262 are shown. Other aroclors were analyzed, but were not detected.

Abbreviations:

CMP Corrugated metal pipe

Qualifiers:
J Estimated value

U Not detected
UB Not detected at elevated reporting limit due to blank contamination
UJ Not detected, estimated detection limit
UY Not detected, used for complex mixtures that overlap

mg/kg Milligram per kilogram
Mg/kg Microgram per kilogram

F:\projects\Boeing Plant 2 NEWAEDITOR\2011 JFOS Pipes Completion Repori\Tables\
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FLOYD I SNIDER

Table 9

Jorgensen Forge Outfall Site

Lateral Samples Analytical Results

Lumber from Jorgensen Wipe Sample from
Sample Location 10-inch Lateral Jorgensen 4-inch Lateral
Sample ID JF-PLSD-WD-12 JF-PLSD-WP-4L
Sample Date 2/25/2011 2/28/2011

Parameter Units Units
Aroclor 1016 790 U pg/kg 1U Mg
Aroclor 1221 791 U Hg/kg 1U Mg
Aroclor 1232 792 U pg/kg 1U Mg
Aroclor 1242 793 U pa/kg 1U ug
Aroclor 1248 12000 UY pg/kg 4 UY ug
Aroclor 1254 34000 pa/kg 4.9 ug
Aroclor 1260 2000 Y pg/kg 1U Mg
Aroclor 1262 790 U pa/kg NA Mg
Total PCBs 34000 Hg/kg 4.9 Mg
Note:

1 Data qualifiers assigned independently by Informa LLC.

Abbreviations:

Mg Microgram

Hg/kg Microgram per kilogram

Qualifiers:

U Not detected
UY Not detected, used for complex mixtures that overlap

F\projects\Boeing Plant 2 NEWAEDITOR\2011 JFOS Pipes Completion Report\Tables\
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strategy = sclence = englneering

Jorgensen Forge Outfall Site
Seattle, Washington

N
Boeing Plant 2
SDMH 15A |January 2011 SDMH 15B |January 2011
PCBs JF-PLSD-PS-15A PCBs JF-PLSD-PS-15B
Aroclor 1242 1,800 U] Aroclor 1242 22,000 U
Aroclor 1248 26,000 Aroclor 1248| 160,000 UY
Aroclor 1254 36,000} Aroclor 1254 630,000 SDMH 37-10
Aroclor 1260 6,000] Aroclor 1260 120,000
Total 68,000 Total 750,000 Jorgensen Visitor
NS Parking Lot 4-Inch
'—m‘u . ::a ) \ S%M:;?A SDM,I: ;.::El Lateral
AT 12" CLAY 12° LAY
e : SDMH 37-7
: ‘{e‘ 24" ClAY e / -
M SDMH 24A SDMH 37-2
O |
LOWER DUWAMESH SDMH 24A |January 2011 SDMH 24B January 2011 SDMH 37-7 | January 2011 SDMH 37-2 | January 2011 Public-SDMH-I January 2011
PCBs JF-PLSD-PS-24A PCBs JF-PLSD-PS-24B-D| PCBs JF-PLSD-PS-37-7 PCBs JF-PLSD-PS-37-2 PCBs JF-PLSD-PS-PUBLIC
Aroclor 1242 1,900 U] Aroclor 1242 84000 U]  |Aroclor 1242 320,000 U Aroclor 1242| 2,000,000 U]  (Aroclor 1242 44,000 U
Aroclor 1248 19,000 UY Aroclor 1248 840,000 UY Aroclor 1248 1,100,000 UY Aroclor 1248 | 6,100,000 UY| |Aroclor 1248 87,000 UY
Aroclor 1254 39,000} Aroclor 1254 1,700,000]  |Aroclor 1254 1,900,000 Aroclor 1254 8,800,000 |Aroclor 1254 150,000]
Aroclor 1260 4,800 UY Aroclor 1260 210,000 UY Aroclor 1260 320,000 U Aroclor 1260| 2,000,000 U}  |Aroclor 1260 44,000 U]
{Total 39,000{ Total 1,700,000 [Total 1,900,000| |Total 8,800,000 |[Total 150,000}
Abbreviations:
CMP Corrugated Metal Pipe
Hg/kg Microgram per kilogram
Data Qualifiers:
U Not detected
UY  Not detected, used for complex mixtures that overlap
0 100 200
Note: Data qualifiers assigned independently by Informa LLC. — T —— s
Scale in Feet
FLOYD | SNIDER Source Control Action Completion Report Figure 4
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Abbreviations:

CMP Corrugated Metal Pipe
pg/kg Microgram per kilogram

Data Qualifiers:

U Not detected

Boeing Plant 2

UY  Not detected, used for complex mixtures that overlap

Note: Data qualifiers assigned independently by Informa LLC.

Lumber February 2011 Wipe March 2011

PCBs JF-PLSD-WD-12 PCBs (ug) JF-PLSD-WP-4L|

Aroclor 1242 790 U} Aroclor 1242 1 U|

Aroclor 1248 12,000 U| Aroclor 1248 4Y

Aroclor 1254 34,000 SDMH 37-10 Aroclor 1254 4.9

Aroclor 1260 2,000 U] Aroclor 1260 1 U|

Total 34,000 Total 4.9 Jorgensen Visitor

SI?DM;;.‘SA SDM: lﬁg E:::glg Lot 4-Inch
12" CLAY 12" QLAY
SDMH 37-7

24" CAY T v
SDMH 24A / Location where \ SDMH 37-2
10° 6 T0 BOTTOM lumber dislodged ‘SDMH 248 \_— PUBLI

1 n
Jorgensen Forge
0 100 200

! As described in Section 2.6.2, lumber was dislodged from 10-inch lateral at shown location.
Refer to Section 2.6.2 for details on how the lumber was sampled.

I ——
Scale in Feet
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Source Control Action Completion Report
Jorgensen Forge Outfall Site

Seattle, Washington

Figure 5
Lateral Samples

PCB Analytical Results ( ug/kg)
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FLOYD | SNIDER Drill Date: January 14, 2011 Boring ID: T1B1

strategy = science = engineering

Logged By: Dean Brame
Drilled By: Cascade Drilling

Coordinate System: State Plane, NAD83 Drill Type: Direct Push Geoprobe

Ground Surface Elevation: NA

Latitude/Northing: 195811.3

Longitude/Easting: 1,275,874.8

Sample Method: direct push 2"x5' core Project: Jorgensen Forge PLO

Boring Diameter: 2 inches Task: BP2-JFOS
Boring Depth (ft bgs): 15 feet Site Location:8531 E Marginal
Groundwater ATD (ft bgs): 9.5 ft Way S., Seattle, WA

Remarks: weather cool, raining

SAMPLE | DRIVEN/ | DEPTH | USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FTBGS) | SYMBOL
0 R - SO . : —
% = Pothole of asphalt surface with crushed gravel base
==y
E 3
¢ - SP Dark brown SAND, loose, moist (FILL). Black line from 4 to 4.1 ft bgs.
T1B1 o =
3-5 =
(PID: 26 | C
ppm) -
C SP Brown fine grained SAND, dense, moist (Fill)
=" [T wL | Reddish-brown, SILT, moist (FILL)
- SM Brown very fine silty SAND, moist to wet, dark brown streaks throughout (FILL)
R
L Saturated at 9.5 ft bgs.
T1B1 T
8-10 w-
(1.8 n
ppm) ==
_:_” SP Dark gray fine SAND, saturated (NATIVE)
—
= 13
I SP Dark gray very fine SAND, saturated, (NATIVE)
T1B1 1
13-15 -
(2.2 -
ppm) (-
Notes:

FT BGS = Feet Below Ground Surface
= denotes start of water saturated soil

USCS = Unified Soil Classification System, modified from ASTM D2488
Page 1 of 1




FLOYD I SNIDER

strategy = science = engineering

Coordinate System: State Plane, NAD83
Ground Surface Elevation: NA
Latitude/Northing: 195,811.2
Longitude/Easting: 1,275,856.4

Drill Date: January 14, 2011

Logged By: Dean Brame

Drilled By: Cascade Drilling

Drill Type: Direct Push Geoprobe
Sample Method: direct push 2"x5' core
Boring Diameter: 2 inches

Boring Depth (ft bgs): 15 ft
Groundwater ATD (ft bgs): 8.5 ft

Boring ID: T1B2

Project: Jorgensen Forge PLO
Task: BP2-JFOS

Site Location:8351 E. Marginal
Way S., Seattle, WA

Remarks: weather rainy

SAMPLE | DRIVEN/ | DEPTH USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL
—0 S — S A — — e - —_—
= Pothole of asphalt surface with crushed gravel base
|
— 2
= SW Dark brown coarse SAND, loose, moist, (FILL)
___3
-
=
T1B2 ~a oM . - .
3.5 - Dark brown silty SAND, dense, very moist, with orange streaking, (FILL)
(PID: 1.8 C
ppm) s
—
_:_7 SP Dark brown SAND, moist, some oxidation (FILL).
= Saturated at 8.5 ft bgs.
—
=
T1B2 -
8-10 -
(2.3 - Grayish-brown, very silty SAND, wet (FILL) from 9.8 - 10 ft bgs.
ppm) e SM
_F | P | Darkbrown SAND, saturated, mottled (FILL?)
- 12
C SM Gray silty SAND, loose, saturated, (NATIVE)
= 13
— SP Dark gray very fine SAND, loose, saturated, mottled (NATIVE)
T182 ——
13-15 C
(2.1 -
ppm) ™ 15
Notes:
FT BGS = Feet Below Ground Surface USCS = Unified Soil Classification System, modified from ASTM D2488

= denotes start of water saturated soil

Page 1 of 1




FLOYD | SNIDER

strategy = science = engineering

Drill Date: January 14, 2011 Boring ID: T1B3

Logged By: Dean Brame
Drilled By: Cascade Drilling

Coordinate System: State Plane, NAD83

Ground Surface Elevation: NA
Latitude/Northing: 195,811.1
Longitude/Easting: 1,275,808.3

Drill Type: Direct Push Geoprobe
Sample Method: direct push 2"x5' core
Boring Diameter: 2 inches

Boring Depth (ft bgs): 20 ft
Groundwater ATD (ft bgs): 8.5 ft

Task: BP2-JFOS

Way S., Seattle, WA

Remarks: weather rainy/cloudy

Project: Jorgensen Forge PLO

Site Location:8351 E. Marginal

SAMPLE | DRIVEN/ | DEPTH USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FTBGS) | SYMBOL
— ;:.a — — = = = O B 1§ e ———— ———
= Woody plant material, crushed gravel, some small pieces of asphalt
camfna
2
= GW Coarse crushed GRAVEL with light brown SAND, loose, dry (FILL)
= 3
= SW Dark brown gravelly SAND with trace silt, moist (FILL)
T1B3 - ;
3.5 = SP Dark brown coarse SAND, moist (FILL)
(PID: 1.6 s
ppm) -
——:—6
—7
= SP Dark brown, moist coarse SAND with rounded gravel, moist (FILL)
|
- 1" Dark brown to black stain at 7.5 ft. Mesh (geotextile?) at 8.5 ft bgs.
= = GW
T1B3 - very coarse crushed GRAVEL with trace sand, moist (FILL)
8-10 =
(2.2) ; —F—w0 | SM | Dark brown silty SAND, wet, with glass and metal debris (FILL)
ppm wE
| N o Dark brown rounded GRAVEL with coarse sand, loose, very wet, with small
= pieces of glass from 10-12 ft. (FILL)
| -
et 18
- 14
—F—s
—
= GW Dark brown sandy GRAVEL, loose, saturated (FILL)
- 17
- SP | Dark brown very fine Sand (FILL?)
= 18
- SM Gray fine silty SAND, saturate, with mottles (NATIVE)
T183 ——
18-20 = Moderate petroleum sheen and odor at 19.5 ft
(2.1 =
Notes:

FT BGS = Feet Below Ground Surface
= denotes start of water saturated soil

USCS = Unified Soil Classification System, modified from ASTM D2488

Page 1 of 1




FLOYD I SNIDER

strategy = science = engineering

Drill Date: January 14, 2011 Boring ID: T1B4

Logged By: Dean Brame
Drilled By: Cascade Dirilling

Coordinate System: State Plane, NAD83

Ground Surface Elevation: NA
Latitude/Northing: 195,819.1
Longitude/Easting: 1,275,763.2

Drill Type: Direct Push Geoprobe
Sample Method: direct push 2"x5' core
Boring Diameter: 2 inches

Boring Depth (ft bgs): 20 ft
Groundwater ATD (ft bgs): 9 ft

Project: Jorgensen Forge PLO
Task: BP2-JFOS

Site Location:8351 E. Marginal
Way S., Seattle, WA

Remarks: weather rainy/cloudy

SAMPLE | DRIVEN/ | DEPTH | USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL
- —o . TR .
= Woody plant material and some crushed gravel
o =2 GW /
- Light gray crushed GRAVEL, dry, (FILL)
— A
- SW
= Very dark brown gravelly SAND, loose, dry (FILL). Very oxidized throughout.
- Few white and blue crytals.
—
-, Very dark brown to black stain at 4 - 4.2 ft bgs.
T1B4 -
3-5 = 2" diameter blue crystal at 4.5ft bgs.
(PID: 3.4 s 3
ppm) -
—s
—
E SW Very dark brown, gravelly sand, loose, dry (FILL)
- SP Reddish brown fine grained SAND, moist (FILL)
v
= SP Dark gray, medium grained SAND, wet with few small blue crystals (FILL)
—10
I el
: 12
= SP Grayish-brown, medium grained SAND, very wet with some oxidation (FILL)
T1B4 “E
12-14 E
(1.4 e
ppm) = SW Reddish-brown fine SAND with minor small gravel, very wet (FILL)
e 18
- SP | Dark brown, fine SAND, very wet (FILL)
—
S
T1B4 18 Reddish-brown fine sandy GRAVEL, loose, saturated. 1-1.5" pebbles (FILL)
18.5-20 = o
(2.1 i 19 sp Very dark gray fine SAND, saturated, minor mottling (NATIVE)
ppm) =
20
Notes:

FT BGS = Feet Below Ground Surface
= denotes start of water saturated soil

USCS = Unified Soil Classification System, modified from ASTM D2488

Page 1 of 1
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strategy = science » engineering

Drill Date: January 13, 2011 Boring ID: T2B1

Logged By: Lisa Meoli
Drilled By: Cascade Drilling

Coordinate System: State Plane, NADg3  Drill Type: Direct Push Geoprobe

Ground Surface Elevation: NA
Latitude/Northing: 195,796.5
Longitude/Easting: 1,275,886.8

Sample Method: direct push 2"x5' core Project: Jorgensen Forge PLO

Boring Diameter: 2 inches Task: BP2-JFOS
Boring Depth (ft bgs): 15 ft Site Location:8351 E. Marginal

Groundwater ATD (ft bgs): 7.5 ft Way S., Seattle, WA

Remarks: weather rainy

SAMPLE | DRIVEN/ | DEPTH USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL
sl - —— — - - So— A S
= Dark gray crushed gravel and slag (FILL)
_:_1
- 2
- SM Dark brown silty SAND with few small gravel, loose, dry (FILL). Gravel is mixed
B round and angular.
3
C SM Dark gray silty SAND, dense, moist (FILL)
T2B1 =
3-5 =
(PID: 0.5 C
ppm) =
E SP Brown-gray fine SAND, dense, wet (FILL)
-
e
-
= Saturated at 7.5 ft
— M
o o Brown-gray very fine silty SAND, dense, very wet (FILL)
T28B1 oy
8-10 oo
(0.6 C
ppm) 10
I 11
C SP Reddish-brown fine SAND, very wet, mottled (NATIVE)
= 12
o SM Dark gray fine silty SAND, very wet (NATIVE)
~ Saturated after 13ft. Petroleum odor and sheen present at 13 .5 ft.
—t—13
T2B1 =
13-15 -
(34 ppm)
15
Notes:
FT BGS = Feet Below Ground Surface USCS = Unified Soil Classification System, modified from ASTM D2488

= denotes start of water saturated soil

Page 1 of 1




F L O Y D I S N | D E R Drill Date: January 13, 2011

strategy = science s engineering

Logged By: Lisa Meoli
Drilled By: Cascade Drilling

Coordinate System: State Plane, NAD83 Drill Type: Direct Push Geoprobe
Ground Surface Elevation: NA

Latitude/Northing: 195,797.9

Longitude/Easting: 1,275,856.3

Sample Method: direct push 2"x5' core
Boring Diameter: 2 inches

Boring Depth (ft bgs): 15 ft
Groundwater ATD (ft bgs): 9 ft

Boring ID: T2B2

Project: Jorgensen Forge PLO
Task: BP2-JFOS

Site Location:8351 E. Marginal
Way S., Seattle, WA

Remarks: weather rainy/cloudy

SAMPLE | DRIVEN/ | DEPTH USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FTBGS) | SYMBOL
T — 0 SRR e - — s = = — S
C Dark gray crushed gravel and slag (FILL)
[ 1
C SwW Dark brown gravelly SAND, loose, dry (FILL). Some metallic slag-like material,
= whitish-yellow material (fire brick?) and red brick fragments.
i
_:_3 SM Brown silty fine SAND, loose, dry (FILL). Few 0.5-1" gravels and small brick
£ fragments.
T282 -
3-5 —
(PID: 1.1 C
ppm) —s
— SP Dark gray medium SAND, dense, moist, with pieces of glass (FILL)
[ 7
L SP Dark reddish-brown fine SAND, dense, wet (FILL). Red brick fragments at 7.5 ft.
= Lumber debri at 9.5 ft.
—t—3
4
T2B2 L
8-10 =
(0.6 1
ppm) 10
L 1
— SM Brown silty SAND with few small gravel, wet (FILL)
[ 12
I SM Gray silty SAND, loose, saturated (NATIVE)
I
T282 ——
13-15 :
(0.9 -
ppm) -
Notes:

FT BGS = Feet Below Ground Surface
= denotes start of water saturated soil

USCS = Unified Soil Classification System, modified from ASTM D2488

Page 1 of 1




FLOYD I SNIDER Drill Date: January 13, 2011 Boring ID: T2B3

strategy = science = engineering Logged By: Lisa Meoli
Drilled By: Cascade Dirilling

= Drill Type: Direct Push Geoprobe
Coordinate System: State Plane, NAD83 - yp - P oe Projask: Jorgensen Forgs PLO
Ground Surface Elevation: NA ample Method: direct push 2"x5' core o BPA IR
) Boring Diameter: 2 inches Task: i
Latitude/Northing: 195,798.6 Site Location:8351 E. Marginal
) Boring Depth (ft bgs): 15 ft s » NHgH
Longitude/Easting: 1,275,824.9 Groundwater ATD (ft bgs): 12.5 ft Way S., Seattle, WA

Remarks: weather rainy/cloudy

SAMPLE | DRIVEN/ DEPTH USCs SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL

N e ey — - — e ——— e ——— SR

I8 Crushed gravel and woody plant material

‘ = SM/SW | Brown silty fine SAND and gravelly fine SAND, loose, dry (FILL). Gravel is mixed
T2B3 Syl round and angular.

(PID: 0.8
ppm) : s

IIlllIIII
-

»

SM/SW | same as above

IIIIIIIIII

@

Black tar-like material (possibly asphalt) at 8.5 ft bgs.

l]llllll]

©

T2B3
8-10
(0.8
ppm)

=)

IIIIITIIT

SM Reddish-brown silty SAND wth few rounded gravel, wet, some oxidation, glass
and brick fragments (FILL)

h

llllllT]I'llll

SP Dark gray fine SAND, saturated, with glass shards, lumber debris, and brick

T283 I fragments (FILL)
1(31'15 Note: Unable to drill to native material due to refusal and poor recovery at 15 ft
: bgs.
ppm) - °
Notes:
FT BGS = Feet Below Ground Surface USCS = Unified Soil Classification System, modified from ASTM D2488
= denotes start of water saturated soil Page 1 of 1
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FLOYD I SNIDER

strategy = science » engineering

Drill Date: January 13, 2011 Boring ID: T2B4

Logged By: Lisa Meoli
Drilled By: Cascade Drilling

Coordinate System: State Plane, NAD83

Ground Surface Elevation: NA
Latitude/Northing: 195,799.5
Longitude/Easting: 1,275,795.3

Drill Type: Direct Push Geoprobe
Sample Method: direct push 2"x5' core
Boring Diameter: 2 inches

Boring Depth (ft bgs): 25 ft
Groundwater ATD (ft bgs): 8.5 ft

Project: Jorgensen Forge PLO
Task: BP2-JFOS

Site Location:8351 E. Marginal
Way S., Seattle, WA

Remarks: weather rainy

SAMPLE | DRIVEN/ | DEPTH USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL
=0 - SRR
= Crushed gravel and woody plant material mixed with soil
—_—
—E,
1284 ——3 | SM/SW | Dark brown silty SAND with gravel, moist (FILL). No petroleum sheen or odor.
24 =
(PID: 0.9 =
ppm) =
_is
-k,
—f—s SW Brown gravelly SAND, loose, wet (FILL). Gravel is small and mixed rounded and
!E angular.
£ Black, tar-like material at 9 ft. No petroleum sheen or oder present.
(1.3 =
ppm) =1 . . )
= Reddish-brown medium SAND with rounded gravel, wet (FILL)
—_—11
£
—F 1
= 14
(1.0 =
= SP
ppm) E
=
= SP Reddish-brown medium SAND with rounded gravel, loose, saturated (FILL).
g Glass shards and brick fragments. Petroleum odor and sheen observed.
—
= 2-inch layer of broken glass and crushed rock at 18 ft bgs
T2B4 —E "
18-20 =
(37.4 =
ppm) =
= 21
= SP Reddish-brown medium SAND with rounded gravel, loose, very wet (FILL). Few
=% glass shards.
—3—23
T2B4 =
23-25 —y
(31.5 = SP Gray fine SAND with few small pebbles, wet (NATIVE)
25
Notes:

FT BGS = Feet Below Ground Surface
= denotes start of water saturated soil

USCS = Unified Soil Classification System, modified from ASTM D2488
Page 1 of 1




F L O Y D | S N | D E R Drill Date: January 13, 2011

strategy = science » engineering

Boring ID: T3B1

Logged By: Lisa Meoli
Drilled By: Cascade Dirilling

Coordinate System: State Plane, NAD83  Drill Type: Direct Push Geoprobe
Ground Surface Elevation: NA
Latitude/Northing: 195,770.3
Longitude/Easting: 1,275,888.6

Sample Method: direct push 2"x5' core
Boring Diameter: 2 inches
Boring Depth (ft bgs): 15 ft
Groundwater ATD (ft bgs): 9.5 ft Way S., Seattle, WA

Task: BP2-JFOS

Remarks: weather rainy

Project: Jorgensen Forge PLO

Site Location:8351 E. Marginal

FT BGS = Feet Below Ground Surface
= denotes start of water saturated soil

SAMPLE | DRIVEN/ | DEPTH USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL
———— —0 ———— ——_— — —
[ Crushed gravel with few slag
— 1
= SW Dark brown and black gravelly SAND with and red brick fragments, dry (FILL)
S 2
C SP Reddish-brown fine SAND, loose, dry (FILL)
B Turns to gray color at 4.5 ft bgs.
T3B1 T
3-5 e
(PID: 1.1 =
ppm) -
_:_6 SP Gray fine SAND, dense, moist (FILL)
[ 7
- SP Dark gray medium sand, loose, moist (FILL). Tree branch fragment at 7.5 ft.
C SP Gray coarse SAND, loose, moist (FILL)
T381 & i .
8-10 vl Gray and reddish brown SILT, very soft, saturated (NATIVE)
(36 B
ppm) 10
— SM Gray silty fine SAND, dense, saturated (NATIVE)
it
i3
T3B1 — 14 Lense of gray fine sandy SILT 14 - 14.3 ft with gray very fine SAND below
13-15 i ML/SP (NATIVE).
(176 o Petroleum odor and sheen observed.
ppm) -
Notes:

USCS = Unified Soil Classification System, modified from ASTM D2488
Page 1 of 1




FLOYD | SNIDER

strategy = science » engineering

Drill Date: January 13, 2011 Boring ID: T3B2

Logged By: Lisa Meoli
Drilled By: Cascade Drilling

Coordinate System: State Plane, NAD83

Ground Surface Elevation: NA
Latitude/Northing: 195,771.6
Longitude/Easting: 1,275,859.1

Drill Type: Direct Push Geoprobe
Sample Method: direct push 2"x5' core
Boring Diameter: 2 inches

Boring Depth (ft bgs): 15 ft
Groundwater ATD (ft bgs): 14 ft

Project: Jorgensen Forge PLO
Task: BP2-JFOS

Site Location:8351 E. Marginal
Way S., Seattle, WA

Remarks: weather rainy, approx 50 degrees

SAMPLE | DRIVEN/ DEPTH USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth|RECOVERED| (FT BGS) | SYMBOL
0 —
- Crushed gravel
: SW Dark brown gravelly SAND, loose, dry (FILL)
_ 2
: SP Brown very fine SAND with trace gravel, moist (FILL). No petroleum odor or
- sheen, no fill debris observed.
——
T3B2 o
3-5 =
(PID: 1.6 C
ppm) —s
C SP Brown fine SAND, moist (FILL). No gravel, no petroleum odor or sheen.
- i sM | Light brown, silty SAND, stiff, dry (FILL?).
= y Light reddish-brown, fine silty SAND, moist (NATIVE).
— SM
1382 e .
8-10 — SP Gray and red fine SAND, dense, moist (NATIVE).
(1.9 C
ppm) 10
_:_” SM Llight brown, silty SAND mottled with light reddish-brown, moist (NATIVE).
S
C
C . : .
[ ML Reddish-gray fine sandy SILT, very soft, moist (NATIVE). No gravel or debris fill
= noted. No petroleum sheen or odor.
e !:_“ ML Gray, sandy SILT, stiff, wet (NATIVE). No gravel or debris fill observed. No
13-15 = petroleum sheen or odor.
(1.9 C
ppm) e
Notes:

FT BGS = Feet Below Ground Surface
= denotes start of water saturated soil

USCS = Unified Soil Classification System, modified from ASTM D2488
Page 1 of 1
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FLOYD l SNIDE R Drill Date: January 13, 2011 Boring ID: T3B3

strategy = science « engineering

Logged By: Lisa Meoli
Drilled By: Cascade Drilling

Coordinate System: State Plane, NAD83  Drill Type: Direct Push Geoprobe

Ground Surface Elevation: NA

Latitude/Northing: 195,770.7

Longitude/Easting: 1,275,827.1

Sample Method: direct push 2"x5' core Project: Jorgensen Forge PLO

Boring Diameter: 2 inches Task: BP2-JFOS
Boring Depth (ft bgs): 15 ft Site Location:8351 E. Marginal

Groundwater ATD (ft bgs): 13 ft Way S., Seattle, WA

Remarks: weather cloudy and rainy

SAMPLE | DRIVEN/ | DEPTH | USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL
=% - — .
= Crushed gravel and woody plant material.
—
- 2
= SP Reddish-brown, fine SAND, moist with trace gravel and some asphalt pieces
i throughout, moist (FILL). No petroleum sheen or odor. No debris fill observed.
]
T383 N
3-5 e
(PID: 1.3 C
ppm) —s
]
——
C SP Reddish-brown fine SAND, moist (FILL). Minimal recovery
1383 -1 Whitish-red brick fragments at 10 ft bgs.
8-10 =
(1.8 C
ppm) 10
—_—
—
!:_'3 SM Gray very fine silty SAND, wet (NATIVE).
T383 ——
13-15 "
(2.2 -
ppm) [
Notes:

FT BGS = Feet Below Ground Surface
= denotes start of water saturated soil

USCS = Unified Soil Classification System, modified from ASTM D2488
Page 1 of 1




F L O Y D I S N I D E R Drill Date: January 13, 2011

strategy = science » engineering

Boring ID: T3B4

Logged By: Lisa Meoli
Drilled By: Cascade Drilling

Coordinate System: State Plane, NAD83 Drill Type: Direct Push Geoprobe

Ground Surface Elevation: NA

Latitude/Northing: 195,771.2

Longitude/Easting: 1,275,805.8

Sample Method: direct push 2"x5' core Project: Jorgensen Forge PLO

Boring Diameter: 2 inches Task: BP2-JFOS
Boring Depth (ft bgs): 25 ft Site Location:8351 E. Marginal

Groundwater ATD (ft bgs): 19 ft Way 8., Seattle, WA

Remarks: weather rainy

SAMPLE | DRIVEN/ | DEPTH USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL
= 0
= Woody plant debris and crushed gravel.
_:—2
ey
= GP Dark brown GRAVEL mixed with whitish-red degraded brick fragments (FILL).
T3B4 —r Minimal recovery.
3-5 =
(PID: 1.9 -
ppm) =
—f—
—y
§ SW Gray and brown gravelly SAND (FILL) with black tar-like material (asphalt?).
1.7 —E
gpm) = peve Light brown gravelly SAND (FILL).
— SP Black SAND with trace small gravel, moist (FILL). Some woody plant debris and
= black tar-like material. Slight sheen observed.
——12
—F
T3B4 —E*
13-15 = .
égﬁ?) = Gray crushed GRAVEL (small and rounded) with minimal sand content, moist
—— GP (FILL).
(10.2 =
ppm) = SP Reddish-brown fine SAND, dense, moist (FILL). No petroleum sheen or ordor.
- ———F
!f_w SP Black coarse SAND with black tar-like material mixed with woody (plant?) debris
= (FILL). Saturated at 19 ft.
20
E .
= SP Dark gray SAND, wet (FILL). Some rounded gravel, glass fragments and woody
— plant debris.
—3—23
T3B4 =
2(31-215 =it SM Gray fine silty SAND, saturated (NATIVE). Petroleum sheen and odor at 24 ft.
; = 25
Notes:

FT BGS = Feet Below Ground Surface
= denotes start of water saturated soil

USCS = Unified Soil Classification System, modified from ASTM D2488
Page 1 of 1




FLOYD | SNIDER/| Driltpate: January 14,2011 Boring ID: T4B2

strategy = science = engineering

Logged By: Lisa Meoli
Drilled By: Cascade Drilling

Coordinate System: State Plane, NAD83 Drill Type: Direct Push Geoprobe

Ground Surface Elevation: NA
Latitude/Northing: 195,745.3
Longitude/Easting: 1,275,858.1

Sample Method: direct push 2"x5' core Project: Jorgensan Farge PLO
Boring Diameter: 2 inches Task: BP2-JFOS
Boring Depth (ft bgs): 15 ft Site Location:8351 E. Marginal

Groundwater ATD (ft bgs): 11.5 ft Way S., Seattle, WA

Remarks: weather rainy

SAMPLE | DRIVEN/ | DEPTH | USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL
=y —mm — e : -
2 Broken asphalt and crushed gravel )
- SM
—_—
I Dark brown silty SAND with gravel (FILL).
_Lz
A 3 |
T4B2 - .
3.5 ; n SP Brown fine SAND (FILL). No gravel or debris fill observed.
(PD:19 [ | C
ppm) | —s
= SP Light brown with orange, dense, dry SAND (FILL).
= 7
C SW Dark brown coarse SAND (NATIVE).
Wl s
; SP Dark brown fine SAND (NATIVE).
-
T4B2 ety
8-10 = ML Reddish-gray/brown SILT, dry (NATIVE). No gravel or debris
(1.5 I
ppm) 10
= "
!E SM Reddish-brown fine silty SAND, moist (NATIVE).
—_—-12
_ 13
: ML Light gray sandy SILT, soft wet (NATIVE).
T4B2 —tia
13-15 =
(21 =
ppm) -
Notes:

FT BGS = Feet Below Ground Surface
= denotes start of water saturated soil

USCS = Unified Soil Classification System, madified from ASTM D2488
Page 1 of 1




FLOYD I SNIDER

strategy = science = engineering

Coordinate System: State Plane, NAD83
Ground Surface Elevation: NA

Latitude/Northing: 195,755.6
Longitude/Easting: 1,275,828.2

Drill Date: January 14, 2011

Logged By: Lisa Meoli

Drilled By: Cascade Drilling

Drill Type: Direct Push Geoprobe
Sample Method: direct push 2"x5' core
Boring Diameter: 2 inches

Boring Depth (ft bgs): 15 ft
Groundwater ATD (ft bgs): 12 ft

Boring ID: T4B3

Project: Jorgensen Forge PLO
Task: BP2-JFOS

Site Location:8351 E. Marginal
Way S., Seattle, WA

Remarks: weather rainy

SAMPLE | DRIVEN/ | DEPTH | USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL
0
: Crushed gravel and vegetation
[ 1
— SM Dark brown silty SAND (topsoil) with some vegetation and trace gravel.
_—._2
___3
. SP | Brown fine SAND, dry (FILL).
T4B3 =
3-5 i
(PID: 0.8 8
ppm) —s
C SW Dark brown coarse SAND, dry (FILL).
_—_7
5 ML Light reddish-brown SILT, very stiff with trace fine sand, dry, oxidized (FILL?)
T4B3 -_
8-10 —
(22 C
ppm) 10
[ 1
= SM Reddish brown very fine silty SAND, saturated.
L,
= 13
Z ML Gray SILT, soft, wet (NATIVE).
T4B3 ——
13-15 -
(28 L
ppm) I
Notes:
FT BGS = Feet Below Ground Surface USCS = Unified Soil Classification System, modified from ASTM D2488

= denotes start of water saturated soil

Page 1 of 1




FLOYD | SNIDER/| DritDate: January 14, 2011 Boring ID: T5B3

Logged By: Dean Brame
Drilled By: Cascade Drilling

strategy = science » engineering

: Drill Type: Direct Push Geoprobe
Coordinate System: State Plane, NAD83 5 v i Project: Jorgensen Forge PLO
Ground Surface Elevation: NA Ampie Method: direct push < 'xo' core

; Task: BP2-JFOS
) Boring Diameter: 2 inches
LERSEHIENDRING: T InE Boring Depth (ft bgs): 15 ft Site Location:8351 E. Marginal
Longitude/Easting: 1,275,855.9 Groundwater ATD (ft bgs): 9 f Way S., Seattle, WA

Remarks: weather rainy

SAMPLE | DRIVEN/ | DEPTH USCS | SOIL DESCRIPTION AND OBSERVATIONS
Type/Depth| RECOVERED| (FT BGS) | SYMBOL
— =gl SyTg— S a— S— i — — S
I Topsoil and crushed gravel
I a5
= 2
I SW Dark brown gravelly SAND, dry (FILL).
= Pale orange brick fragments 2.5 - 4 ft bgs.
e
e Light gray concrete at 3.5 ft bgs.
T5B3 e
3-5 =
(PID: 2.8 C
ppm) 5 .
- Dark brown coarse SAND, moist (FILL).
i
—
K
T583 Wi o
8-10 = SM Brown to gray fine silty SAND, wet (FILL).
- N /|
(3.3 c
ppm) —_— CL \ Dark gray silty CLAY, medium plasticity, wet (FILL?).
—_—t
- A SM Dark grayish-brown fine sandy SILT, very wet (NATIVE).
E
=
1
T583 — 4
1(32-:35 = SP Brown coarse SAND with orange mottling, wet (NATEIVE).
ppm) i
Notes:
FT BGS = Feet Below Ground Surface USCS = Unified Soil Classification System, modified from ASTM D2488
= denotes start of water saturated soil Page 1 of 1




Jorgensen Forge Outfall Site
Seattle, Washington

Source Control Action
Completion Report

Appendix C
Video Survey Screenshots
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Photo 2. Cores collected from 0-15 feet Boring T1B2.

Source Control Action

FLOYD | SNIDER Completion Report

strategy » sclence » engineering | Jorgensen Forge Outfall Site
Seattle, Washington

Appendix C
Photos 1 and 2

BP2 JFOS PipeCompltnRpt AppxC 052711.docx

05/27/12011
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Photo 3. Cores collected from 0-20 feet from Boring T1B3.
Note poor recovery of some intervals.
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Photo 4. Cores collected from 0-20 feet Boring T1B4.

Source Control Action

FLOYDI| SNIDER Completion Report Appendix C
strategy = science « engineering | Jorgensen Forge Outfall Site Photos 3 and 4
Seattle, Washir@n
BP2 JFOS PipeComplitnRpt AppxC 052711.docx 05/27/201 1




Photo 6. Sheen noted in 16-20 foot interval core collected from Boring T2B4.

Source Control Action
FLOYDI|ISNIDER Completion Report Appendix C
strategy = science = engineering | Jorgensen Forge Outfall Site Photos 5 and 6
Seattle, Washington
BP2 JFOS PipeComplitnRpt AppxC 0527 11.docx 05/27/201 1




Photo 7. View of the three cores collected from 0-15 feet at Boring T3B1.

Photo 8. View of cores collected from 0-15 feet at Boring T3B2.

FLOYD I SNIDER

strategy = sclence = engineering

Source Control Action
Completion Report
Jorgensen Forge Outfall Site
Seattle, Washington

Appendix C
Photos 7 and 8

BP2 JFOS PipeComplitnRpt AppxC 052711.docx

05/27/2011




Photo 9. View of three spilt cores collected from Boring T3B3 from 0-15 feet.
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Photo 10. View of cores collected from Boring 5 to 25’ feet at Boring T3B4.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy = science = engineering | Jorgensen Forge Outfall Site Photos 9 and 10
Seattle, Washington
BP2 JFOS PipeCompltnRpt AppxC 0527 11.docx 05/27/201 1




Photo 11. Looking northwest toward Boring T2B3 with temporary screen installed.

Geoprobe rig is positioned at Boring T2B4.

Photo 12. Looking north toward Geoprobe rig positioned at Boring T2B4.

FLOYD | SNIDER Completion Report

strategy = sclence = engineering | Jorgensen Forge Outfall Site

Source Control Action

Seattle, Washingﬁm

Appendix C
Photos 11 and 12

BP2 JFOS PipeCompltnRpt AppxC 052711.docx

05/27/2011




Photo 14. Solids sample collected from public manhole.

Source Control Action

FLOYD | SNIDER Completion Report

Appendix C

strategy » sclence » engineering | Jorgensen Forge Outfall Site Photos 13 and 14

Seattle, Washinjgton

BP2 JFOS PipeCompltnRpt AppxC 0527 11.docx

05/27/2011




Photo 16. Solids sample collected from SDMH 37-7.

Source Control Action

FLOYD | SNIDER Completion Report

Appendix C

strategy « sclence « engineering | Jorgensen Forge Outfall Site Photos 15 and 16

Seattle, Washington

BP2 JFOS PipeComplitnRpt AppxC 0527 11.docx

05/27/2011
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Photo 18. Solids sample collected from SDMH 24A.

Source Control Action
FLOYDI|ISNIDER Completion Report Appendix C
strategy = science » engineering | Jorgensen Forge Outfall Site Photos 17 and 18
Seattle, Washington
BP2 JFOS PipeCompltnRpt AppxC 052711.docx 05/27/2011




Photo 20. Solids sample collected from SDMH 15A.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy = sclence » engineering | Jorgensen Forge Outfall Site Photos 19 and 20
Seattle, Washirgton
BP2 JFOS PipeComplitnRpt AppxC 052711.docx 05/27/2011
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Photo 21. View of lumber in Jorgensen 10-inch Lateral, during pre-cleaning inspection,
from approximately 22 feet upgradient from connection with 24-inch Pipe.

Seattle 8531 £, M 3
248 <- Unknos

Photo 22. View of upgradient seal within Jorgensen 10-inch Lateral looking upstream from first bend in pipe,
approximately 25 feet upgradient from connection to 24-inch Pipe.

Source Control Action

FLOYD I SNIDER Completion Report Appendix C

strategy » science = engineering | Jorgensen Forge Outfall Site Photos 21 and 22
Seattle, Washington

BP2 JFOS PipeCompltnRpt AppxC 052711.docx 05/27/12011




| Channelized 24-inch Pipe
that dislodged lumber was
placed on.

g

01/24/2011 13:21

Photo 23. View of SDMH 24A and 24-inch Pipe from surface.
(Photo taken during pre-cleaning inspection.)

Bagged lumber was
placed horizontally behind
the two vertical frame

supports of the solid waste
bin.
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Folded end
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Photo 24. Lumber retrieved from SDMH 24A February Photo 25. Lumber retrieved from Jorgensen 10-inch
18, 2011. Lateral in black garbage bag placed in easternmost

(Source: Anchor QEA, LLC 2011)

solid waste bin by subcontractor. Photo dated
February 23, 2011.

(Source: Anchor QEA, LLC 2011)

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy = science « engineering | Jorgensen Forge Outfall Site Photos 23, 24, and 25
Seattle, Washin@n
BP2 JFOS PipeCompitnRpt AppxC 052711.docx 05/27/2011




Photo 27. Scrapings of lumber retrieved from Jorgensen 10-inch Lateral collected for sample.

Source Control Action

FLOYD | SNIDER Completion Report Appendix C

strategy = sclence « engineering | Jorgensen Forge Outfall Site Photos 26 and 27
Seattle, Washington

BP2 JFOS PipeCompltnRpt AppxC 052711.docx 05/27/2011
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Photo 28. View of Jorgensen Visitor Parking Area 4-inch Lateral from within
24-inch Pipe during pre-cleaning video inspection.

Photo 29. Hydro-excavation of Jorgensen Visitor Photo 30. Close up of broken top of Jorgensen

Parking Area 4-inch Lateral. Arrow indicates broken Visitor Parking Area 4-inch Lateral (arrow). White
top of lateral. pipe is irrigation line.
Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy = sclence « engineering | Jorgensen Forge Outfall Site Photos 28, 29, and 30
Seattle, Washington
BP2 JFOS PipeCompltnRpt AppxC 0527 11.docx kT . 05/27/201 1




Photo 31. Excavation of Jorgensen Visitor Parking Area 4-inch Lateral
backfilled with CDF.

Photo 32. Camera used for pre-cleaning video inspection.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy « science « engineering | Jorgensen Forge Outfall Site Photos 31 and 32
Seattle, Washington
BP2 JFOS PipeCompltnRpt AppxC 052711.docx 05/27/2011




Photo 34. Camera equipment decontaminated using CAPSUR.

Source Control Action

FLOYD | SNIDER Completion Report

strategy = science » engineering | Jorgensen Forge Outfall Site
Seattle, Washiniton

Appendix C
Photos 33 and 34

BP2 JFOS PipeCompltnRpt AppxC 052711.docx

05/27/2011



Photo 35. View of section of 12-inch Pipe removed at CMP transition
and attachment of cleanout. East is to left.

7 e . \ 5
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Photo 36. Placement of seal in 12-inch Pipe at CMP transition.
Photo taken looking west.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy = sclence = engineering | Jorgensen Forge Outfall Site Photos 35 and 36
Seattle, Washin@n
BP2 JFOS PipeCompltnRpt AppxC 052711.docx 05/27/201 1




Photo 38. Section of 24-inch Pipe removed at CMP transition.

Source Control Action

FLOYD | SNIDER Completion Report

Appendix C

strategy = sclence = engineering | Jorgensen Forge Outfall Site Photos 37 and 38

Seattle, Washington

BP2 JFOS PipeCompltnRpt AppxC 052711.docx

05/27/2011




Photo 40. View of seal and cleanout placed in 24-inch Pipe at CMP transition

and backfilling excavation with CDF.

FLOYDI|ISNIDER

strategy = sclence = englineering

Source Control Action
Completion Report
Jorgensen Forge Outfall Site
Seattle, Washington

Appendix C
Photos 39 and 40

BP2 JFOS PipeComplitnRpt AppxC 052711.docx

056/27/2011
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Photo 42. Post-cleaning view of existing upgradient seal of
12-inch Pipe from approximately 3 feet upgradient from SDMH 15B.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy « science » engineering | Jorgensen Forge Outfall Site Photos 41 and 42
Seattle, Washi@on
BP2 JFOS PipeCompltnRpt AppxC 052711.docx 05/27/201 1




Photo 43. Pre-cleaning view looking downstream from
approximately 3 feet downgradient from SDMH 15A.
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Photo 44. Post-cleaning view looking downstream from
approximately 3 feet downgradient from SDMH 15A.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy = sclence = engineering | Jorgensen Forge Outfall Site Photos 43 and 44
Seattle, Washington
BP2 JFOS PipeComplitnRpt AppxC 0527 11.docx 05/27/2011




Photo 45. Pre-cleaning view of 24-inch Pipe looking upstream from
approximately 100 feet upgradient of SDMH 37-2.

Photo 46. Post-cleaning view of 24-inch Pipe looking upstream from
approximately 100 feet upgradient of SDMH 37-2.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy » sclence = engineering | Jorgensen Forge Outfall Site Photos 45 and 46
Seattle, Washington
BP2 JFOS PipeComplitnRpt AppxC 052711.docx 05/27/2011
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Photo 47. Pre-cleaning view of 24-inch Pipe looking downstream from
approximately 163 feet downgradient of SDMH 37.7.
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Photo 48. Post-cleaning view of 24-inch Pipe looking upstream from
approximately 2 feet upgradient of SDMH 24B.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy = science » engineering | Jorgensen Forge Outfall Site Photos 47 and 48
Seattle, Washington
BP2 JFOS PipeCompitnRpt AppxC 0527 11.docx 05/27/2011
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Photo 49. View of factory cap on Jorgensen office lateral during pre-cleaning inspection
from approximately 19 feet downgradient of SDMH 37-2.

Source Control Action

FLOYD | SNIDER Completion Report Appendix C

strategy = sclence = engineering | Jorgensen Forge Outfall Site Photo 49
Seattle, Washington

BP2 JFOS PipeCompltnRpt AppxC 0527 11.docx 05/27/201 1




Photo 50. Pre-cleaning view of 24-inch Pipe looking downstream from
approximately 200 feet downgradient of SDMH 24B.

Photo 51. Post-cleaning view of 24-inch Pipe looking downstream from
approximately 200 feet downgradient of SDMH 24B.

Source Control Action

FLOYD | SNIDER Completion Report

Appendix C

strategy « sclence « engineering | Jorgensen Forge Outfall Site Photos 50 and 51

Seattle, Washiggton

BP2 JFOS PipeCompltnRpt AppxC 052711.docx

05/27/2011




Photo 52. Pre-cleaning view of 24-inch Pipe looking downstream from
approximately 150 feet downgradient of SDMH 24A.
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Photo 53. Post-cleaning view of 24-inch Pipe looking downstream from
approximately 150 feet downgradient of SDMH 24A.

Source Control Action

FLOYD | SNIDER Completion Report

Appendix C

strategy = sclence » engineering | Jorgensen Forge Outfall Site Photos 52 and 53

Seattle, Washington

BP2 JFOS PipeCompltnRpt AppxC 0527 11.docx

05/27/2011
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Photo 54. Pre-cleaning view of Jorgensen 10-inch Lateral looking upstream from
approximately 5 feet upgradient from connection to 24-inch Pipe.

Photo 55. Post-cleaning view of Jorgensen 10-inch Lateral looking upstream from
approximately 5 feet upgradient from connection to 24-inch Pipe.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy = sclence = engineering | Jorgensen Forge Outfall Site Photos 54 and 55
Seattle, Washington
BP2 JFOS PipeCompltnRpt AppxC 052711.docx 05/27/2011
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Photo 56. Pre-cleaning view of Boeing 15-inch Lateral looking upstream from
approximately 10 feet from upgradient seal.
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Photo 57. Post-cleaning view of Boeing 15-inch Lateral looking upstream from
approximately 10 feet from upgradient seal.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy « science = engineering | Jorgensen Forge Outfall Site Photos 56 and 57
Seattle, Washington
BP2 JFOS PipeCompltnRpt AppxC 052711.docx 05/27/2011




Photo 59. Installation of buoys for manhole sealing.

Source Control Action

FLOYD | SNIDER Completion Report

Appendix C

strategy = sclence » engineering | Jorgensen Forge Outfall Site Photos 58 and 59

Seattle, Washingion

BP2 JFOS PipeCompltnRpt AppxC 052711.docx

05/27/2011
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Photo 61. Cleanouts at CMP transition sealed.

Source Control Action
FLOYD | SNIDER Completion Report Appendix C
strategy = sclence » engineering | Jorgensen Forge Outfall Site Photos 60 and 61
Seattle, Washington
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Photo 62. Jorgensen Visitor Parking Area 4-inch Lateral sealed
with CDF prior to asphalt patching.

Photo 63. Temporary storage of material excavated from CMP transition.
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